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Courtaulds 


CELLULOSE ACETATE MOULDING POWDERS 
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extremely tough and durable 
not brittle e unlimited colours 


no fire risks e clean contours 


Courtaulds’ Technical Service welcomes your enquiries about any aspects of plastics. 
~~ 
Plastics Division: Little Heath, Coventry. Telephone: Coventry 88031. 
o~o«- 16 St. Martin’s-le-Grand, London, E.C.1. Telephone: MONarch 8811. 
~ Overseas Distributors: Lustre Fibres Limited, P.O. Box 65, Coventry, England. 
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tough enough to take the rough— 


as well as the smooth of everyday household _Bextrene BC 15 is outstandingly tough, moulds 
routine. Bextrene BC 15 toughened poly- well and gives a finish to please the exacting 
styrene moulding powder finds an ideal use _ housewife. For industrial mouldings, too, this 


in this smart, hard-wearing domestic utensil. high-duty material is in great demand. 


BEXTRENE | 3515 


TOUGHENED POLYSTYRENE M LDING POWDER 


Full technical details on request. 


BX PLASTICS LTD. (A SUBSIDIARY OF THE BRITISH XYLONITE CO. LTD.) 
HIGHAM STATION AVENUE, LONDON, E.4. TELEPHONE: LARKSWOOD S5S5II 
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FOR ALL 


COMPRESSION MOULDINGS 





The almost limitless range of mouldings 
we make and the diverse problems we 
solve are matched by the speed with which 
orders are delivered. 

What is more, we can proudly claim that 
every stage of the process is ‘oursall ours’. 
From your blue prints we design and make 
the tools, and our craftsmen, aided by the 
most up-to-date precision equipment, 
rapidly carry out complete production. 
All of which explains our reputation for 
turning out a first class job at a compet- 
itive price. 





FROM START TO FINISH- 


If you have a plastic 
moulding problem consult 
us rightaway. We KNOW 
we can help you. 





Contractors to M.O.S., Admiralty, etc. A.I.D., A.R.B. Approved. 
SLOUGH -« BUCKS « TEL: SLOUGH 24461/2/3. 
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FOR ALL 


INJECT 
























If you have a problem in plastics, no 
matter how large or small, we can find the 
answer to it. That’s not just an empty 
piece of sales talk—as the thousands of 
mouldings we make for every industry 
proves. As a self-contained organisation 
we take care of each job from ‘ Alpha to 
Omega’—no part of the process, from 
design to production, being Greek to us in 
fact! We manufacture injection mouldings 
in all types of thermoplastic materials 
including Polystyrene, Nylon, Polythene, 
Diakon, Poly-Vinyl-Chloride. 


-YOU CAN RELY ON 


For a sound, reliable 

service with expert advice 
and quick delivery—get into 
touch with us NOW. 





Contractors to M.O.S., Admiralty, etc. A.I.D., A.R.B. Approved. 
SLOUGH - BUCKS - TEL: SLOUGH 24461/2/3. 
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You don’t have to 
see its portrait... 


If the name is PECO 
PRopucts you can take the rest for granted 


SO ee 
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STRUCTURAL PLASTICS 


FIND THEIR FORM 
in Modern Coachbuilding 


=Wwith BAKELITE Resins 


TRADE MARK 
In the construction of the new Lotus ‘ Elite ’ extensive use has been made of BAKELITE epoxide 
resin adhesives and BAKELITE Polyester Resins reinforced with glass fibre. Designed by 

Mr. Colin Chapman and built by Lotus Engineering Limited, the ‘ Elite’ weighs only 10} cwt. 

and is capable of a top speed of 120 m.p.h. There is no chassis as such ; the main assembly 
consists of a chassis-body unit built up from BAKELITE Polyester Resins reinforced with glass 
fibre. Metal components have been reduced to a minimum by bonding where necessary with 
BAKELITE epoxide resin adhesives, thereby avoiding the need for riveting. BAKELITE Polyester 
Resin/glass fibre bodywork like this can be produced without expensive capital equipment. 

Mouldings may be self-coloured or finished in the normal way, and are not subject to 

rust or any of the forms of corrosion associated with metals. 
Write or ’phone for advice and further details. 





R AKEL] t F Li MM Y ED Bakelite Limited manufacture an extensive range 


of plastics materials and maintain a_ technical 
B service unequalled in the industry. No matter 
CO what your plastics problems, this service is at your 
disposal. SLOane 0898 is the telephone number. 








REGD. 
12-18 GROSVENOR GARDENS - LONDON SWI - SLOane 0898 





TGA RP25 
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EXTRUDERS AND PLANT 
FOR THE PLASTICS INDUSTRY 


descriptive folder sent upon request 








This Extruder, built completely in our works has a 6” diameter screw 16 diameters 
long and is fitted with the ‘‘ Willert’’ Patent Vapour Cooling System and panel 
with electronic controllers. This system completely eliminates problems of overheating 
due to excessive frictional heat. It is entirely automatic and has no moving parts. 
There is no need for the operator to determine whether cooling should be ‘‘ on‘ 
or ‘‘off”’. We build Extruders in all sizes from 1}” to 8” diameter with 
screws up to 24 diameters long. 


Bone Brothers Ltd 





Telephone—Perivale 9555/7 


Telegrams & Cables 


Bonebrolim, Wembley MANOR FARM ROAD, ALPERTON, WEMBLEY, MIDDLESEX 
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DO YOU BELIEWVE IN FAIRIES? 


Which of us hasn’t put a tooth under his pillow and looked for 6Gd.? But it’s not always 
wise to rely on a fairy godmother, especially if yours is the more vital search for the right 
type of polystyrene to suit your own particular needs. The day you contact Kleestron 
you’ve found your answer. The extensive research upon which we base the manufacture 
of injection moulding and extrusion materials makes it highly probable that we can meet 
your most precise demands. Why not put us to the test — just write or phone: 


Kleestron Limited 


WEST HALKIN HOUSE : WEST HALKIN STREET - LONDON -S.W.1 » TELEPHONE: SLOane 0866 


Kleestron make a comprehensive range of general polystyrenes and impact materials — 
and will gladly supply technical details, prices, etc. 
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Photograph of double 
ended vacuum forming machine. 





By courtesy of EKCO Plastics Ltd. 


CP.20X for sheet extrusion 





Low sensitivity to changes in extrusion 
temperature conditions. Flow across the 
sheeting die is even and constant, giving 
very close thickness tolerance in the ex- 
truded sheet. 

Yields a high-quality natural matt 
finish in the unpolished or unlaminated 
condition. The texture is exceptionally fine 
and close. 


The heat stability of the natural base 
and of refrigerator whites is superior; re- 
sulting in much less waste due to degrad- 
ation. This enables rework to be used 
more readily and, in general, colour 
change on re-extrusion is very considerably 
reduced. 

Rework from high gloss laminate stock 
tends to blend more homogeneously with 





virgin powder during extrusion — this 
effects a more economic recovery of 


trimmings and off-cuts. 
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GP.20X Toughened Polystyrene- 
the sheet material 


CP.20X sheet for vacuum forming 









Shorter heating cycles 
Improved formability 


Easy to stamp, cut and saw ——1. 
without fracture 


Off-cuts can readily be 
injection moulded 





FOUR good reasons why 
you should specify 
kFRINOID CP.20X 


for your products 


Greater all-over strength 
Better impact strength at low temperature 


Gives product a permanent matt or high 
gloss finish 


Good colour stability 


Erinoid CP.20X grade is manufactured by 
STYRENE PRODUCTS LIMITED 


Full information, samples, prices, etc. on application to 
ERINOID LIMITED . STROUD . GLOUCESTERSHIRE 
Telephone : Stroud 810 
LONDON OFFICE: 96 Piccadilly - London W1 + Telephone: GROsvenor 7111 
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Materials sampling stage by stage 
WITH IC LABORATORY EQUIPMENT 



























The need for accurate sampling of 





many bulk materials on belt con- 
veyor installations is met by the IC 
Pollock Sampler. Simple, robust, 
and easy to maintain, its reliable 
performance has been proved by 
prolonged power station service, 
and it fully conforms to B.S. limits 
of accuracy. The Sampler can be 
readily applied to new or existing 
belt conveyor installations with 
minimum alteration to lay-out of 
plant. It is part of an extensive 
range of IC Laboratory Equip- 
ment for sampling, sifting and 
grinding through every stage of 
materials testing. 


THE TYLER SAMPLE REDUCER THE ROTARY SIEVE SHAKER THE RAYMOND LABORATORY MILL 
reduces a large sample to a representative six- provides a uniform mechanical shaking method carries out experimental grinding of non-abrasive 


teenth part in only one operation. A 1-lb. sample _from test to test. It handles up to thirteen 8-in. dry materials in batches of a few ounces to several 
for sieve tests can be obtained from 256 lb. of | diameter sieves in a single operation. pounds at a time. Five interchangeable screens pro- 
material with only two reductions. vided for varying degrees of fineness. 


Send for full details 
OTHER LABORATORY EQUIPMENT INCLUDES: ELUTRIATORS, ROVAC FILTER, TY-LAB TESTER 


INTE IONAL COMBUSTION PRODUCTS LIMITED 


( 





London Office: Nineteen Woburn Place, W.C.1 Tel: Terminus 2833 Works: Derby, England 


TGA LES 
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A 


from one extreme | ' 


to the other 


A 400 kV outdoor 
re-entrant type 
transformer bushing. 





electrical insulation people 
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The main features of these Westinghouse 
high-temperature selenium rectifiers are 
their very effective cooling by a new edge 
conduction principle, their lightness and 
their exceptional compactness. Used in 
radio and television, they can work at full 
load at 100°C. This alliance of high per- 
formance, compactness and simple con- 
struction raised a number of design and 
production problems, which the Westing- 
house Brake & Signal Co. Ltd. solved by 


of edge-cooled rectifiers the use of Epikote Resins as potting agents. 


to simplify production 





potting in Epikote Resins 


Epikote Resins, developed by Shell, possess all 
the properties necessary to meet the most exact- 
ing potting specifications. In these Westinghouse 
rectifiers excellent resin adhesion and strength 
eliminate mechanical support for the plates, 
thus greatly reducing overall size. With low 
shrinkage on curing, a first-class hermetic seal 
is achieved. The formulation possesses good 
electrical properties — resistance at high work- 
ing temperatures and the ability to withstand 
repeated thermal cycling. 

Epikote Resins help in many ways to make 
better products. Have you explored their possibili- 
ties yet—for the improvement of existing 
products or the development of new ones? 




















EPIKOTE | EPOXY RESINS 


solve many production problems 





SHELL CHEMICAL COMPANY LIMITED. 
Divisional Offices: LONDON: Norman House, Strand, W.C.2. Tel: Temple Bar 4455. BIRMINGHAM: 14-20, Corporation Street, 2. Tel: Midland 6954-8. 
MANCHESTER: 144-6, Deansgate. Tel: Deansgate 6451. GLAsGow: 124, St. Vincent St., C.2. Tel: Glasgow Central 9561. 
BELFAST: 35-37, Boyne Square. Tel: Belfast 26094. DUBLIN: 53, Middle Abbey Street. Tel: Dublin 45775. 
““EPIKOTE” is a Registered Trade Mark 
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Plugs that 


let batteries 
breathe! 
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When driving a Service vehicle 
in varying climates, an efficient battery is vital. A lot 
depends upon the battery plug! The kind that 
Messrs. Tungstone Products required was a plug 
which enabled the battery to breathe! In other words, 
it must allow acid vapours to escape—prevent dirt 
penetration—and ensure the return of all condensation 
to the battery cells. 

The problem was: could such a plug be mass pro- 
duced in plastic and still work? That’s where Fraser & 
Glass came in! Because of rigid specifications, the 
manufacture of this vent plug presented many 
moulding problems. 


After extensive investigation, the technical experts 
at Fraser & Glass were satisfied that the plug could be 
made by using a special three-part moulding, so that, 
finally, the finished plug permitted the free exit of 
gases and ensured the return of condensation. All 
possibility of blockage was eliminated, too—a snag 
difficult to overcome in high speed moulding. Today, 
these Tungstone plugs can be mass produced at high 
speed. They are yet another example of the skill and 
service which Fraser & Glass can offer industry. 

If you have a moulding problem in your industry— 
no doubt Fraser & Glass can supply the answer. 


Another problem solved by 


FRASER « GLASS 


the plastics people 


FRASER & GLASS LTD., 
WOODSIDE LANE, LONDON, N.12 
TELEPHONE: HILLSIDE 2224-5 





=== How the Tungstone plug Works == =a me 
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Also in the range of ‘Celanese’ plastics are... 
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BRITISH CELANESE LIMITED 


PLASTICS DIVISION - HANOVER SQUARE - LONDON -: W.1 


Monoflex extruded flexible sections - Wireweld reinforced sheet - Cinemoid non-tiam sheeting 
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BAKELITE Polyethylene 


TRADE MARK 


Solves Chemical 


Handling Problems 





New and varied uses are constantly being developed for 
BAKELITE Polyethylene in the chemical industry. Tough, 
flexible, easily installed polyethylene pipeline extruded from 
BAKELITE material is making possible safe and trouble-free 
transmission of highly corrosive chemicals and effluents. 
BAKELITE Polyethylene is also used for unbreakable con- 
tainers for acids and alkalis, special flow valves, bottle stoppers 
and pipe fittings, and many similar items of chemical plant 
where resistance to corrosion is important. This property, 
together with that of minimum maintenance, gives BAKELITE 
Polyethylene a long working life at low overall cost. Are you 
taking advantage of this versatile plastics material in your plant 
or laboratory? Make certain that BAKELITE material has been 
used to fabricate all polyethylene equipment ‘you order. 


| Liquid measures, main body of a moulded bottle, and chemical container stoppers, 
produced by E. K. Cole Ltd. of Southend, and Amplex Appliances (Kent) Ltd. 
using BAKELITE Polyethylene. 


2. This safe, unbreakable 5-gallon chemical container and its sealing screw-cap are 
moulded in BAKELITE Polyethylene by Cascelloid Ltd. of Leicester. 


3 A unique example of corrosion-free, fabricated polyethylene equipment is this flow- 
valve for chemical plant use. 


4 Flexible piping extruded from BAKELITE Polyethylene combines the qualities of 
lightweight corrosion-resistance and long service. 


BAKELITE LIMITED 











Bakelite Limited manufacture an extensive range 
of plastics materials and maintain a technical 
3 service unequalled in the industry. No matter 
CO what your plastics problems, this service is at your 
— disposal. SLOane 0898 is the telephone number. 
12-18 GROSVENOR GARDENS - LONDON SWI- SLOane 0898 





TGA PM2 
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In “The Four Corners of the World’’ 


Reifenhduser Equipment 
is valued its utmost dependability and progress. 


In addition to our line of extruders (1'4", 19", 2'2", 3'2" and 6” screw dia.) 
Reifenhduser furnishes complete and automatic “package units”, for every 
type of Thermoplastic Extrusion. 

Yes, Reifenhauser Extrusion Equipment enjoys a world-wide reputation for its 
superior engineering features, its dependability to extrude difficult: materials, 
and its efficiency in operation. 


Keep in step with progress by writing us today for full information on the 
new Reifenhduser Extruder. 


A-Reifenhauser 


MASCHINENFABRIK 
TROISDORF - WEST. GERMANY 
REPRESENTATIVE FOR SALES AND SERVICE : 


ED. BRAND LTD. 
9 ST. CROSS STREET, HATTON GARDEN, 
LONDON, E.C.| 






















The plant for plastic - sheets 
- General view - 
Automatic sheet stacking table 
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THIS SIDE !S STEEL 
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PLASTICS 


THE COMBINED RESULT IS 


PLASTIC BONDED TO STEEL 





an exciting new materia! which will revolutionise 1,001 industries 


John Summers & Sons Limited are now making what is undoubtedly one of the most 
remarkable materials ever produced by the steel industry —STELVETITE—a sheet of 
steel permanently covered on one side with a sheet of specially formulated Velbex P.V.C. made 
by BX Plastics Limited. The plastic is a thick coating, not a film, available in an enormous 
variety of finishes and colours, and its qualities include durability, resistance to acids, grease, 
water, hard wear, kicks, scuffs and chipping. But this is only the beginning. 


Stelvetite can be bent and shaped! Its bending qualities are remarkable—even through 180 
degrees. Stelvetite can also be sheared, perforated and cut. 


Stelvetite can be deep drawn! It is suitable for deep drawing and even extra deep drawing 
for special applications, with the plastic surface inside or out, and it may be seamed or crimped 
without disturbing the plastic surface. 


Stelvetite can be joined! There are many ways of joining Stelvetite— even a special welding 
process which does not affect the plastic. 


As you will see, even from this, the industrial possibilities inherent in Stelvetite are enormous. 
In fact, wherever steel goes, there can go Stelvetite—the steel with the built-in finish. 


John Summers & Sons Limited and their products are known the world over. Stelvetite 
will be no exception. It is a revolutionary material produced by a free enterprise company 
whose policy is one of continuous venture. Write to: John Summers & Sons Limited, 
Dept. MRD.20, Shotton, Chester, for further details of Stelvetite. 


MADE IN GREAT BRITAIN BY 


John Summers & Sons Ltd 


IN CO-OPERATION WITH BX PLASTICS LIMITED 
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Fibreglass Ltd., of St. Helens, Lancashire, were faced with the 
problem of process heat. Whilst planning the installation of a new 
glass melting tank, their engineers foresaw the possibility of overheated 
working conditions, and decided to solve the problem before it occurred. 
Already familiar with Colt Equipment, they proposed a ventilation 
scheme, and consulted Colt. 

Following this consultation, the system shown here was installed. 
In it, Colt Clear Opening Ventilators utilise the power of the thermal 
currents rising from the plant, to extract the offending heat, rapidly 
and continuously. This extraction sets up cooling air movement 
throughout the entire area, reducing the working level temperature, 
which in turn prevents the loss of output that is the inevitable result of 
overheated conditions. 

Let Colts help you to use the heat you have already paid for so 
dearly, to provide you with NATURAL VENTILATION. 

Colts have learned through long experience that no two ventilation 
problems are the same, that each has its peculiarities, its special require- 
ments. Our Technical and Advisory Staff are always ready to give your 
problem the special attention it deserves ; to adapt the practical ex- 
perience of many years to your specific needs. This service, incidentally, 
is offered without charge or obligation. 

Let Colts solve YOUR problem. 


Send for Free Manual on Colt Ventilation to Dept. AD10/1. 


VENTILATION §®) 


COLT VENTILATION LTD - SURBITON - SURREY 
TELEPHONE: ELMBRIDGE 6511 (10 lines) 


U.S.A. Subsidiary: Colt Ventilation of America, Inc., Los Angeles. 
Branches at: Birmingham, Bradford, Bridgend (Glam), Bristol, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon- 
Tyne, and Sheffield. e Agents in: Australia, Belgian Congo, Belgium, Burma, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, 
New Zealand, Pakistan, Portugal, Rhodesia and Nyasaland, South Africa, and West Indies. G 68s 


Colt CO.4080 Ventilators at Fibreglass Ltd., 
St. Helens, Lancashire. 
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Wedglok nuts are completely self-locking. They will not 
work loose through vibration or reversal of stress. They 
need no locking devices—and the locking-action is unaffec- 
ted by age or temreratures within the normal range. 


How is it done? 


In a Wedglok nut the locking element consists of a tough, 
resilient nylon pellet. This is inserted in the body of the nut 
and projects slightly above the crest of the thread. When the 
nut is turned the pellet sets up a wedging action, gripping 
the threads tightly. This counter-thrust creates metal to 
metal engagement of mating threads. The Wedglok principle 
can be applied to screws as well. 


If it’s a matter of how to fasten one thing 
to another... get in touch with 
Wedglok Self-Locking Products are manufactured under licence in the United Kingdom solely by 


Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath St., Birmingham 18. Tel: Smethwick 1441 


S/WK/3825 
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sawdust dances jn 
HOT AIR STREAM 

















BRITISH ‘REMA’ MANUFACTURING CO. LTD. 
PROPRIETORS: EDGAR ALLEN & CO. LIMITED 


IMPERIAL STEEL WORKS - SHEFFIELD 9 





PI/BR25 


For drying sawdust and other filler 
ingredients for plastics, the British 


Rema Pneumatic Dryer is quick and 


PRR an = 


effective and takes up relatively é 
little space. | 
At all times during the drying the 
particles are separated and swept by 
high-velocity hot gases; this gives 

an extremely rapid transfer of moisture 
from the material to the air stream— 
drying takes place in less than 

one minute and the material 

never has time to get too hot. 

This system of pneumatic drying is 
also very suitable for any materials 
which are easily damaged by breakage 
or overheating—flaked materials, 
crystalline products, etc. 


Sizes: from } ton to 20 tons per hour. 


To British ‘ Rema’ Manufacturing Co. Ltd 
IMPERIAL STEEL WORKS, SHEFFIELD 9 | 


Please post “Drying Equipment” to: l 
(Se RE Oe TOLLE DEN Cen a 
TION ois poh asa easements 
Firm sede pti zat Seco de | 
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Metropolitan Very sharp shooting...... 
forgive our enthusiasm, but 

Plastics Li mited working as we are to the highest 
standards of precision as a daily 
routine, we naturally have an 
interest in such things. If precision 
work (in thermo-setting plastics) 
is what you’re looking for, plus the 
capacity to turn out a job bang on 
time, you’ll be sure to find it with: 
Metropolitan Plastics Limited. 

Ry ZINC 4 


1a castee® 


Glenville Grove Deptford London SE8 Telephone: Trpeway 1172 Specialists in Thermo-setting Plastics 






















ROTOCURE 


For the continuous 
bonding of plastics 
for the production 
of belting, flooring, 


quality matting and similar 
engineering ae ene 
for 
quantity 
production 





FRANCIS SHAW & CO LTD MANCHESTER II ENGLAND 


eo Ok) be Oe GRAMS CALENDER MANCHESTER TELEX 66-3357 
LONDON OFFICE: TERMINAL HOUSE GROSVENOR GARDENS LONDON SWI! 
TELEX 22750 GRAMS VIBRATE LONDON TELEX ; 
| 


PHONE SLOANE 0675/6 














INTERMIX 





A versatile machine for Francis Shaw offer the 

compounding plastic products - i ears 

- a wide ey ! materials, fe Cpeeetemn y ( 
eatures include exclusive rotor 

design, anti-friction bearings, sap anther ‘oo 


unit drive and two-speed motor. design. Our services include { 


planning and layout of new 
plant or modernisation projects. 





A 
FRANCIS SHAW (CANADA) LTD GRAHAMS LANE BURLINGTON ONTARIO CANAD 


~ E . T 
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tS GOLDEN 


Never satisfied! Always improving! A steady progress towards perfection— 
burbled the Managing Director in his most self-satisfied voice. 

Take Pneumatic Screwdrivers. Efficient, you say — but perhaps a trifle 

noisy for the assembly line. 


Sir, you are living in the past. This Little Horse here (‘this ‘ere Little Horse, 

if you please ’’ muttered the Little Horse in question) operates a screwdriver. 

Note that we have fitted him with a kind of gag or muffler, thus reducing the 
operating noise level by more than 50%. The principle is really very simple— 
as | will now demonstrate. | place this muffler over my mouth... so... I will 
now ask any member of the audience to wrap the ends —thank you, sir,— 
round behind my ears... and N’mm M’mm Er'rm Ah’rmm Hurh'mm mm-m-mm...! 


(The audience agreed that the noise level had indeed dropped by well over 50%, 
and the Managing Director was carried out, black in the face, amid loud cheers). 
These Screwdrivers are now fitted with an improved plastic grip; they are 


available in four different speeds :— 2,500, 1,000, 550 and 310 r.p.m. For 
further details write for special leaflet . 





THE NEW DESOUTTER 
silent screwdriver 


Desoutter Brothers Limited, The Hyde, Hendon, London, N.W.9. Telephone : Colindale 6346 (5 lines). Telegrams ; Despnuco, Hyde, London 
CRC28I 
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TAD man’s 
best 
friend 


Telephone 
COLINDALE 
9266/718 
Telegrams 
pUNFIBARS 
HYDE 
LONDON 


Specialist! P | 
Puntield & Barstow 


*& WHERE LIABILITY STARTS AND FINISHES ON TIME! & 


ee 


PUNFIELD & BARSTOW (MOULDINGS) LTD., BASIL WORKS, WESTMORELAND RD., QUEENSBURY, N.W.9 
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(Enlarged from 35 mm.) 


Wherever a regular, constant feed is required, 
use the Simon vibratory VELOFEEDER. 
It gives a controlled accuracy of feed on 
widely varied materials and can be adjusted 
in seconds to high or low rates within a 


Write or telephone now for Publication IP D7. 
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CONTROLLED VIBRATION 
gives the right feed rates 
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TONS 
PER HOUR 














7 POUNDS 
PER HOUR 





An oscillogram of the Velofeeder’s vibrations at high and low feed rates. 


400—1 ratio. Whatever the material—smooth, 
granulated or lumpy; soft, pulpy or abrasive; 
fine powders or 2 in. lumps—the versatile 
VELOFEEDER will discharge it evenly, 
accurately and quietly. 


Henry Simon Lid 


CHEADLE HEATH, STOCKPORT. Telephone Gatley 3621 (16 lines) TELEX 66-287 
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It is often and truly said that plastics have opened 
up a world of commerce. With equal certainty, 
the Genitrons have ‘opened up’ a world of plastics. 
Plastics, and both natural and synthetic rubbers, 
of all types may be expanded to controlled limits 
by means of Genitron Blowing Agents. 


& 
Whiffens have technical literature concerning the 
Genitron range, including the new Genitron N— 
a special formulation for epoxy resins. They also 
offer a very fine technical service. Both literature 
; and technical service are freely available to those 


who wish to review their present products and 
future developments in terms of the Genitrons. 


business 9 > 
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| chemicals 
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The shortest possible route 


to rapid circuit indentification is provided 
by cables sheathed and insulated 
with multi-coloured Geon PVC. 
The new Switchboard by Telephone Rentals Ltd. 
is one of many electrical installations 
which are gaining from the almost unlimited colour range 


in which Geon sheathing can be made 


The latest model 

of the Telephone Rentals’ 
P.A.X. 50 line 

extensible switchboard 

is wired throughout 

with cable sheathed 

with Geon PVC. 


without affecting its other valuable properties. 
Sheathing and insulation made with Geon PVC 


does not perish or crack... is flame resistant... 








withstands attack by oil, grease, and corrosive chemicals. 


For further information about Geon PVC 
Geon is a reg’d trade mark 





please write for descriptive booklet No. §1 





British Geon Limited 


SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON W1 MAYFAIR 8867 
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Rockite Telephone Grade has been designed to meet 





the Post Office requirements for Type Iand Type II materials 
The powder possesses good flow characteristics... 


allows a wide range of mouldings to be made 
by compression or transfer methods. 


The surface finish and pelleting properties are excellent. 


The powder can be preheated by oven, infra-red 
or high frequency methods. 


Four good reasons 


ROCKITE FILLS ALL NEEDS FOR CLOSURES 





Rockite Odourless and Tasteless Grade has been 
developed for mouldings used in conjunction with 


foodstuffs, beverages, cosmetics, etc. 


It is fast curing and may be used with automatic 
moulding machines or multi-impression tools. 
The powder can be preheated by oven, infra-red 


or high frequency methods, but care must be taken 
to avoid precure. 


for Rockite Phenolic 


ROCKITE IS AT HOME IN HOME AND OFFICE 


Rockite Cabinet Grade has been designed to give 





excellent flow properties over large surface areas. 
This ensures good mobility round inserts 
without weld lines. The surface finish 
is completely flat and ripple free. 


The powder can be preheated by oven, infra-red 
or high frequency methods. 


Moulding Materials 


ROCKITE SURVIVES ON WASHDAY 

Rockite Alkali Resisting Grade possesses 
good mouldability, surface finish and shock 
All Rockite Phenolic Moulding Materials 
are unsurpassed for versatility, quality, 
colour range and consistency. 
For information about the complete range 


resistance. It can be preheated by oven 
or high frequency methods. 
please write for Booklet No. 56. 


It is especially suitable for mouldings 





such as washing machine agitators. 
Rockite is a reg’d trade mark 





British Resin Products Ltd 


SALES AND TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wl 


MAYFAIR 8867 
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REINFORCED 
GLASS FABRIC AND 
AND | aide COMPRESSION 
ASBESTOS ene MOULDINGS 
LAMINATES 


INJECTION 











PIONEERS 
AND PRODUCERS 


For plastics in Industry, Thermo-Plastics are recognized 
as the pioneers in the development of new techniques. 
In numerous and ingenious ways, from the imaginative 
stage to the actual accomplishment, they render an 
unrivalled service to Industry. No matter how complex 
or complicated your plastic problem seems, the accumu- 
lated knowledge and experience of their qualified staff is 
at your disposal. 

Your enquiries are cordially invited. 


THERMO-PLASTICS LTD 


Moulds + Fabricators of Ml. 
Mastic Mateuals 


Specialists in “Perspex”, Cellulose-Acetate, Rigid P.V.C, 
Polyethylene fabrications; glass laminates and bonding of 
rubber to “ Perspex” and metal; compression and injection 
mouldings in Phenol-Formaldehyde, Urea-Formalde- 
hyde, Polyethylene, Polystyrene, Cellulose-Acetate, etc. 


THERMO-PLASTICS LTD - DUNSTABLE : BEDS 


Telephone: DUNSTABLE 1444 (6 lines) 
Telegrams: THERMOPLASTICS DUNSTABLE 





































“‘ PERSPEX ” 
RIGID P.V.C. 
AND 
SHEET 
FABRICATIONS 












VACUUM 
FORMING 
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BURTONWOOD/GUMBERLAND PLASTICS GRANULATING MAGHINES 


Burtonwood Engineering Company now manufacture a complete range of Plasti 
Granulating Machines. Top or side feed models are available which will reduce 
large pieces of Mill Head, waste and Mill rejects. 

. MODEL 20 GRANULATOR Capable of the heaviest work, capacity 
600-700 lbs. per hour. All steel construction, high carbon, high chrome knives. 

.. DISMANTLED VIEW of the MODEL 20 Cutting Head, 
illustrating accessibility for cleaning and for obtaining accurate knife settings 
C. MODEL $ Burtonwood Cumberland — V Belt driven machines 
have been specially designed to be used next to individual injection moulding 
machines. A slower speed and lower horsepower are ideally suited for this 
application, where the machine must run continuously. Each machine contains 
a built-in dirt-proof material bin in its base. 

. DISMANTLED VIEW MODEL } The dismantled view shows ease and rapidity 
with which the machine may be dismantled and cleaned. 

. MODEL 0 For use in conjunction with injection moulding and extrusion 
machines. Mobile, bench, or floor mounting types available. 


BURTONWOOD, WARRINGTON, LANCASHIRE. Telephone: Newton-le-Willows 3331 (10 lines) 
ndon Office & Works: EDGWARE ROAD, THE HYDE, LONDON, N.W.9, Telephone: Colindale 4661 
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imparting information to grandma is a 


notably unprofitable occupation— tS 





and telling people who already know 
about the uses of formaldehyde \ 
is equally time-wasting. 


But we would like you to know that we— 





the first U.K. producers — offer 





eal ca S, 


quick delivery of high standard water 





white formaldehyde in any quantity, 





anywhere. Our service is constant 





* and quality consistent. 





If you are interested, write for our 


new booklet which gives complete 


specifications of Ashworth 


formaldehyde and useful information 


about its handling and storage. 


And, if you need urgent 





deliveries or technical advice— 


Phone BURY 51 for ASHWORTH 
Formaldehyde 


Also paraformaldehyde and hexamine 





ARTHUR ASHWORTH LTD - FERNHILL CHEMICAL WORKS - BURY - LANCS - A WALKER and MARTIN LTD COMPANY 
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Set square and adjustable squares made from clear and fluorescent 
transparent coloured ‘Perspex’ acrylic sheet by ‘Unique’ Slide Rule 
Company of Brighton Limited. 











21 - ‘THEY’RE MAKING DOLLARS FROM ‘PERSPEX’ 


‘Perspex’ acrylic sheet is making big sales in the last three years about three-quarters has been 
American market for the ‘Unique’ Slide Rule used in connection with orders for the United 
Co. of Brighton, Ltd. Mr. D. C. Snodgrass, States and Canada.” 

their Managing Director, writes: 

‘*For some years we have been manufacturing 
set squares and other drawing equipment in 
‘Perspex’ and we have been finding a steadily 
increasing sale for these lines. 

You may also be interested to know that of 
all the ‘Perspex’ you have sold us during the 


‘Perspex’ is easy to shape and form. Because 
it remains unaffected by humidity and tempera- 
ture changes it has a particular value in the 
manufacture of exact measuring instruments. 
‘Perspex’ is available in clear or opal sheet and 
rod, and in a wide range of transparent, trans- 
lucent and opaque colours. 


‘Perspex’ is the registered trade mark for 
the acrylic sheet manufactured by I.C.I. 


"-PERSPEN 





0 


fic 








IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON : S.W.1. 


5 








P641 
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cu MOnE an nA 
a FOR v 
"OME ann Facto” 





COLOURED 


OR NATURAL? 


They’re both natural, it’s the coloured contents and printing 
that gives it something. 





Because FIBRENYLE LTD are pioneers in the manufacture of polythene 
botties and jars their “know how” is invaluable to those wishing to 
package in polythene. “SKYLON” Technical Representatives are available 
to help and advise. 


ACORN 59073 


157, DUKES ROAD, WESTERN AVENUE, LONDON, W.3. 





JACW/P/C\ 
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Urged on his way by wolf-whistles from 
behind each sand dune the Arabian camel- 
driver, with his charming load, 

* Homeward plods his weary way ’ to 

the Sultan—whose television 


set has just developed a broken tube. 


Release from boredom is on the way, 

and what a warm welcome awaits the 
camel-driver’s load. How this reminds one of 
the ardency with which the foremost 

Plastic Moulders in the world greet the 


f y se nt : al Su p p ly drums of ‘ Nestorite ’, which is the 


prime-mover in the industry ! 


JAMES FERGUSON & SONS LTD., 


PRINCE GEORGE'S RD., MERTON ABBEY, LONDON, S.W. 19. . 
YOU'RE RIGHT NESTORITE’ 
Tel: MITCHAM 2283 (5 lines) ° Grams: NESTORIUS, SOUPHONE, LONDON. HT WITH ORITE 


A. S. HARRISON & CO. (PTY) LTD. 85 Clarence St., Sydney, Australia. 
120 Wakefield St., Welling 


New Zealand. 
ANDRE BERJONNEAU 134 Avenue de Villiers, Paris 17, France. 


JOSE DELCLOS MOLLERA Angel Baixeras 39, Barcelona (2), Spain. 





EINAR HOLMARK 19 GI. Kongevej, Copenhagen V, Denmark, 
ALLMANNA HANDELSAKTIEBOLAGET Stockholm, Sweden. 
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Vinatex 
Colour Matching 








* 








7 
- 7 
Service . 
7 
7 
7 
L” 
An unrivalled service whereby we match and 
supply VINATEX P.V.C. Colour Concentrates and 
VINATEX P.V.C. Coloured Compounds for extrusions, + A P.V.C. 
injection and transfer mouldings to meet the most Colour Problem? 
stringeni colour specifications. Consult Vinatex! 
VINATEX LTD., DEVONSHIRE ROAD, CARSHALTON, SURREY 
v42 Tel: Wallington 9282 











JANUARY, 1958 


PLASTICS 


with today ... 











—— 





... With brilliant new injection mouldings 


Many wise birds will settle on this new Bush. Not only is 
it smarter and neater —but lighter and stronger, too. 
The case, dial, knobs, buttons, switches and handle are 
all injection moulded by Insulators. Everything clicks 
into place to make a tip-top portable radio— ready 
to go anywhere and give years of Bush reliability into 
the bargain. Have youa problem in plastics ? Insulators 


can place at your disposal more than 30 years of 
experience — plus the services of 3 separate factories 
specialising in compression, injection and fibre-glass 
mouldings respectively. Have a word with us today. 
Moulding materials used were high-impact and general 
purpose Polystyrene. Modern injection machines rang- 
ing from 2oz. to 16/320z. were used for this production. 


Insulators Ltd 


MOULDINGS OF MERIT 
Leopold Road, Angel Road, Edmonton, London, N.18 


Branch Factories: JARROW DURHAM and PADDOCK WOOD, KENT 


*Phone: EDMonton 1491 ’°Grams: Mermould, Southtot, London 
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IOO times round the world— 


every year 


To deliver all the Synthite Formaldehyde ordered 

by the Plastics Industry of Great Britain, our 

fleet of tankers has to travel the equivalent of 2,200,000 
miles a year. More than 100 times round the world ! 


Synthite Ltd. are the country’s largest suppliers 
of formaldehyde because Synthite Formaldehyde is 


trusted. It is tested, uniform. And 
it is delivered where it is wanted, 
when it is wanted. 
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SYNTHITE 
FORMALDEHYDE 


DELIVERED BY QUICK TANKER SERVICE 


Manufactured by 
SYNTHITE LTD., WEST BROMWICH, STAFFS. 
BRITAIN’S LARGEST SOURCE OF FORMALDEHYDE 


Manufacturers of : 
Formaldehyde 40% by volume and other qualities; 
Paraformaldehyde; Méethylal; Paint Strippers; 
Special Solvents and Trioxane 


Selling Agents : 
BARTER TRADING CORPORATION LTD. 
14 Waterloo Pl., London, S.W.1. W2Hitehall 3931 








JANUARY, 1958 PLASTICS 41 






Tegal GREEN YELLOWF 


ANOTHER NEW DEVELOPMENT BY 


GEIGY 


A new metal complex organic pigment for all types of plastics and rubbers. Irgalite 
Green Yellow 6GS can be used to produce a range of contemporary yellows and 
greens characterised by extreme fastness to light and heat. Non-bleeding, non-chalking 
and rub fast. 


THE GEIGY COMPANY LTD., Rhodes, Middleton, MANCHESTER. Bi 
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Universal Tools Ltd. specialise 
in the design and manufacture of 


first quality moulds for good work 


and long trouble-free runs. 


how do yO 
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neaply 


oo © 


u work that out? 


Well—Long run work demands first quality moulds. 

By buying better moulds you get greater reliability and I 
longer life. And your mould cost per shot—and 

that’s what matters—is actually less. I’ve proved 


that in my own business. 


UNIVERSAL TOOLS LTD. 


MOULD MAKERS TO THE PLASTIC INDUSTRY 





TRAMWAY PATH - MITCHAM - SURREY 
Telephone: MiTcham 6II1 
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Bring your moulding projects 
" 
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Some of the industries 
we serve 





Run your finger down the list : 


| 

| 

| 

| AIRCRAFT 

| RADIO 

| TELEVISION 

| ELECTRONICS 

| REFRIGERATION 

| ELECTRICITY 

| COSMETICS 
CHEMISTRY 

| AUTOMOBILES 

| ‘Toys 

You'll be in very good company, for many big industrial | ar enone . 

‘names’? come to us for advice and help. We mould ! ENGINEERING 

for practically every industry you’ve ever heard of (and | —- BUILDING 


SPORTS 
some you haven’t!) — in cellulose acetate, diakon, methyl- OFFICE EQUIPMENT 


methacrylate, polystyrene, polythene, nylon, etc. FANCY GOODS 


We'll be only too happy to di ticul 7 EEE 
y too happy to discuss your particular =. sj soysEHOLD WARES 


injection moulding difficulties. ETC., ETC. 


INJECTION MOULDERS.“/ 


Specialists in thermo-plastic moulding for all industries. 





WESTMORELAND ROAD, LONDON N.W.9 
Telephone: COLindale 8868/9 8860 Telegrams: INJECMOULD HYDE LONDON 


IM60R 

















ASSIGNM 





Multi-comb 
by Denman Products Ltd. 


These difficult mouldings required 
special flow Lustrac Acetate in soft grade 
Jor flexibility with perfect surface finish. 


Shoe Heels 
by John Prior Plastics Ltd. 


Using a special grade of Lustrac 

Acetate required to withstand 

rigorous impact tests; to accept nail fixing 
of shoe platform and tipping and 

to mould with super gloss finish. 
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Special purpose Acetate compounds are 
a feature of the Lustrac service. Lustrac 
develop Acetate with the characteristics 
tailor-made for each customer’s requirement ... 
for injection or extrusion; for extra toughness; 
flow controlled; to any colour. Here 

are just two functional examples of Lustrac 
Acetate at work . . . in production, 











cellulose acetate compounds 


Manufacturers and technical advisers : 


Lustrac Plastics Ltd., Hydeway, Welwyn Garden City, Herts. 
Tel.: Welwyn Garden 5022 
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A machine facilitating the increase of production 
is always a desirable addition to any plant. This 
machine embodies many new features to achieve 
this end. 

% Our Consultation Service in relation to all 
Rubber and Plastics machinery is freely available. 


LDDONM 


U.S. AND CANADIAN BROTHERS LIMITED 


Technical Sales and Service: ; ' 
WILMOD COMPANY (Rubber Division), L FY LA N D LA N CAS 4 | eR E 
2488 DUFFERIN STREET, TORONTO 10, CANADA 9 

Telephones: Toronto RUssell 1-5647 and 1-5648. Cables: Wilmo, Can. Toronto Telephone: LEYLAND 81258-9 Telegrams: IDDON, LEYLAND 


Manufacturers of Mixing Mills, Presses, Calenders and Extruding Machines for Rubber and Plastics Industries 
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laminates 


embosses _— ov i 


in one 
operation 


LEMBO LAMINATOR-EMBOSSER 
performs these 3 functions on 
all plastic film... 




























LAMINATES 
stretch back or drills 
without adhesives ! * 


EMBOSSES 


VALLEY PRINTS 
to closest tolerances 





Compact, and costing only a fraction of mammoth equip- at considerably lower outlay and upkeep, you’re invited 
ment usually performing these jobs, it is especially practical to see the new LEMBO LAMINATOR-EMBOSSER in 
for both short or long runs. action. We will be happy to make experimental runs for you. 
If your operation can benefit by fast, flexible equipment *Subject to proper film formulation and gauge. 














LEMBO ROTOGRAVURE PRESSES 


CUT DOWN SHUT DOWN! Hydraulic pressure on printing 
nips** permits operator to simultaneously back away all 
nips. Engraving rollers keep turning even while the print- 
ing machine is stopped. Ink doesn’t dry on rollers. No wash- 
up needed. Motorized Register Control permits registry by 
operator from one position at panel board. Available, also, 
with electric eye. 

Printers of all unsupported and supported plastic film 
prefer fast, quiet Lembo Rotogravure Presses for perfect, 
strain-free, in-register printing at speeds to 125 yards per 
minute. Shown right, 4-colour — 52” between printing nips. 
Also, 6-colour — 60” between nips. 

**Optional equipment available at extra charge. 


LEMBO 







































































MACHINE WORKS, INC. Lor 
248 EAST 17th St. . Paterson 4, N.J., U.S.A. . Lambert 5-5555 LEMBO PRESS 
Mfrs. PRESSES . EMBOSSERS . LAMINATORS . ROLLERS QS 28 
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’ BIRKBYS LTD. LIVERSEDGE, YORKSHIRE 
London Offrce:- 79 Baker Street W./. 
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‘SYNCELA’ 


TRADE MARK 


TRICHLORETHYL PHOSPHATE 


Trichlorethyl Phosphate (T.C.E.P. for short) im- 
parts fire-retardant properties to a wide range of 
plastic materials. It is proving especially valuable 
with glass fibre—reinforced polyester sheeting for 
roof-lighting and structural purposes and with 
both rigid and flexible polyurethane foams. 
Wherever modern plastic materials are used, 
‘Syncela’ T.C.E.P. is playing an important part 
in reducing fire risk. 


BRITISH CELANESE LTD. 
Chemical Sales Dept., 

Celanese House, 

Hanover Square, London, W.1. 


CHEMICALS ° PLASTICS 






RESEARCH and 
DEVELOPMENT... 

The Research and Development 
Organisation of British Celanese 
Limited is constantly working to 
satisfy the needs of a variety of 
industries. Enquiries: for new 


chemicals in the petrochemical 
and cellulose derivative fields will 
be welcomed. 


s 


“ 
raaok mak 


CHEMICALS 


* TEXTILES 
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enn ~, 
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designed the Tools and 
produced the cabinet and accessories 


for this **Regentone”’’ Portable 


A typical example of the various 
operations carried out in the 

W.W.B. factory at Billericay, Essex. 

The Cabinet is in Red Phenolic... 

the accessories . . . Bezel in clear 
polystyrene . . . Socket and Plug in 
Black Phenolic . . . Extension Spindle 

in Polystyrene . . . Control Knob in Red 
Phenolic . . . Volume Knob, In-Out Switch, 
and M.W.-L.W. Switches in Cream 
Polystyrene .. . Gold Spray-Lining 
Colour Blocking-Lettering. 













ALA Va 


& SONS LIMITED 


BURSTEAD WORKS, KENNEL LANE, BILLERICAY, ESSEX 
Grams: PLASTOOL BILLERICAY Phone: BILLERICAY 1133/4 
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SPEEDICUT 


HIGH SPEED STEEL 


Made in Britain’s Largest Engineers’ Tool Factory 
FIRTH BROWN TOOLS LTD., SHEFFIELD 
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CRYSTIC 4y> MARCO 
Pioneer sh Polyesters 





ITIL 


! 
i 


Ill 


Gie—— Scott Bader have been manufacturing polyester resins since 1946 
and we are proud of the prominent part which we and our 
customers have taken in developing the Glass Reinforced Plastics 
industry. 


IATL ALLL 


Gi Scott Bader polyesters are made under ideal conditions at our 
Wollaston Garden Factory in a plant which has been specifically 
designed for the production of consistent high quality polyester 
resins. 


Gi — A team of young and energetic research workers ensure that 
Scott Bader continues to lead in all technical matters connected 
with polyester resins. 


UTM 


i — Technical service staff specially trained in the handling of polyester 
resins are always ready to give prompt and helpful assistance to 
customers. 


Gil — Scott Bader polyester resins are being used throughout the 
world. 


Le oe oe ee ss sss see 


SCOTT BADER & CO LTD 


Polyester Division 


Wollaston Wellingborough Northamptonshire Telephone Wollaston 262 
London Office—l09 Kingsway London WC2 Telephone HOLborn 3691 
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‘ o8 years of moulding 


HT au i) plastics to high 


| precision limits for 
government and 
industrial applications 
at your service 


Moulders to the Admiralty, Air Ministry, Ministry of 


Supply, G.P.O., Electricity Boards, and world famous 





undertakings in all branches of British Industry. 


EBONESTOS 


Pewee oT RIE S Se ef 


EXCELSIOR WORKS, ROLLINS sili oes 
STREET, LONDON, S.E.15. elephone: New Cross 2080 (20 lines) 
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Bridge-Banbury 








12" STRAINER 
EXTRUDER SLABBER 


Bridge -Banbury 


1S" HEAVY 
DUTY EXTRUDER 


12" PELLETIZER 
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YOU 





HAVEN’T 


One fine day some bright manufacturer is going to make this 
gaily coloured high-relief globe. And by making it in vacuum- 
formed polystyrene he will keep the price within the mass-market 
range. When that happens we believe that the chosen brand of 
polystyrene will be lridon because we are outstandingly well- 
equipped to deal with every new development, the very moment 


ae 
it becomes a marketable proposition. We at Iridon Limited pride 
ourselves on this facility for being on planning terms with the 
future; we are constantly forging ahead, anticipating new trends, 


developing new techniques. 
So if your planning has that forward look, if your own ambition . 3 
and the pressure of eager competition creates a need for the very thermoplastic sheeting 


latest, as well as the very best thermoplastic sheeting, why not 
contact us? Our representative will be happy to show you our 
Group of Companies 


mabe ‘FT 


wide range of colours and designs, and will keep you posted on 
every new development. 

Full information can be obtained from Iridon Limited, 1 Avery 
Row, Grosvenor Street, London, W.1. Tel: HYDe Park 9261. 





One of the 
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CAE Opera | 

iiasnes (sts 
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P rf) ding 
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rig;gontrol. 


ate with 


Twin-roll P.V.C. Mill at Erinoid Ltd., Stroud, con- 
trolled by Drayton “Dial-Set” Regulators. The Drayton 
diaphragm valves these are operating can be seen beneath, 
also the Drayton-Armstrong traps on the steam heated rolls. 


Drayton make an entire range of regulators and automatic control 
equipment applicable to virtually every kind of industrial 
processing and of the highest reliability. These include self- 
operated types, air and water-operated regulators and electrical 
systems with the complementary control apparatus for each 
particular application. More than that, we can advise from the 
widest possible experience on what type of control system will 
prove most suitable for the requirements. Drayton Service ranges 
from the designing and installation of complete instrumentation 
schemes to the supply of single regulators for a particular 
process. Send us details of your problem or write for the 
Drayton Catalogue covering our manufacturing range. 








The Drayton Regulator & Instrument Co. Ltd., West Drayton, Middlesex 
Tel: West Drayton 4012 AC26 


I] 
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.-.- BRILLIANT...PERMANENT 








Throughout the plastics industry, Matthey cadmium pigments are 
known and employed for their reliability in the most arduous 
conditions of manufacture or of use. Combining brilliance with 
stability, providing high colouring power with resistance to heat, 
to light and to chemical attack, these remarkable pigments are 
available in a range from bright yellow to deep maroon. 


Matthey 


CADMIUM 


Technical advice on the use of Matthey cadmium pigments in plastic 
production is freely given. 


PIGMENTS 


Johnson “> Matthey 





JOHNSON, MATTHEY & CO., LIMITED - HATTON GARDEN - LONDON - E.C.l 
Telephone : Holborn 6989 
CPi 
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FILABOND 


POLYESTER 





ORS COLWY GOUGH é 
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SEMI AUTOMATIC 
NB/28 - NB/40 
cy 


AUTOMATIC SINGLE 
CYCLE 
NB/60 E - NB/100 
NB/160 - NB/200 
NB/360/520 


Because of the progress and experien- 
ce achieved through our constructive 
tecnique we Can afford to give 

A LONG LASTING GUARANTEE 
for all our oil-dynamically driven 
Injection Moulding Machines already 
well-known on the main world markets. 


a 








MILANO - 


PLASTICS 


FAST CYCLE 
FULLY AUTOMATIC 


R 01-R 02 
R G/FA- R 12/FA 
R 20/FA 


4 - 6 oz. capacity 


NEGRI BOSSI & CO. 


OFFICINE MECCANICHE 


VIA BAZZINI, 24 - PHONE 292:697 - 
CABLE: NEGRIBOS - MILANO 


230.512 














Phenolic and 


Polyethylene ; i > 
206 Alkyd moulding Copper 
resins and : clad 
materials 
compounds laminates 







Foundry E; , 
{poxi¢ 
resin 


resins 






PLASTICS MADE BY 


BAKELITE LIMITED 


HAVE A PART IN EVERY INDUSTRY 


For example: 
| BAKELITE COPPER-CLAD LAMINATED 
_ which is used extensively in the Radio and 
materials | Electronics Industries. 





Polyethylene 
moulding 


Decorat 
laminat 
sheet 


Printed circuits, like the 
one illustrated, are used in 
the Pam model 501 TV Sets 
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The mouldings illustrated are shown with the kind 
permission of the following companies :— 

1. Mine Safety Appliances Company Ltd. 

2. The Plessey Company Ltd. 

3. Ranco Ltd. 

4. Igranic Electric Co. Ltd. 


The design and manufacture of small mouldings, 
in large quantities, is just as much a speciality of 
National Plastics as the production of large and 
spectacular articles. Indeed, the making of a 


large multi-cavity mould to produce many small 





mouldings quickly is often a piece of fine engi- 


neering that only specialists can achieve. 
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EDITORIALS 





Backward Lancashire? 


O the benighted southern Englander who reads his own 

daily or weekly journal for all his enlightenment, the Lan- 
castrians form a puzzling segment in this island. It would seem 
that they are continually belabouring one another with accusa- 
tions that everyone else in that county is, textile- and efficiency- 
wise, sitting on his behind—our expression which although 
vulgar, is a euphemism compared with the language used in 
Lancashire itself. 

This attitude is quite worrying to people like ourselves, who 
made it our business well over 20 years ago to see the ravages of 
the cotton slump, whose social education has been based mainly 
on hearing the words of George Formby, pére et fils, the voice of 
Gracie Fields, and the Hallé Orchestra, who has some knowledge 
of the work of the great Manchester College of Technology, the 
Shirley Institute and others, and who in spite of being a tenacious 
and long-lived inhabitant of the ‘‘ Great Smoke ”’ still believes 
that The Manchester Guardian is the best written journal in the 
world. 

The puzzle derives from many contradictory statements. One 
day we read that Lancashire has not introduced modern looms, 
and the next of a mill-owner named Lord, who is reaping a 
deserved harvest because he has in fact done so. My Journal of 
the Textile Institute is full of brilliant papers, scientific and 
technical; in our evening paper we read of bitter complaints 
about Japanese competition to be followed the next day by the 
splendid bit of news from the Prime Minister of Japan to the 
effect that any Japanese mill deliberately copying British designs 
will be put out of business, and again, that a Lancashire Cotton 
week has had an enormous success somewhere or other. 

And then we think of our own field coupled with textiles: that 
the work of Tootal, Broadhurst and Lee in introducing resins 
into textiles to make them non-creasing has now been copied all 
over the world; that Storeys of Lancaster and Williamson of 
Lancaster need only those names and addresses to be recognized 
as among the world’s largest ‘‘ coaters ”’ of textiles with plastics; 
that The Calico Printers Association’s chemists invented 
Terylene. 

All this to explain that the story of progress is far from com- 
plete and indeed will inevitably continue; to tell of two new 
developments in Lancashire which we describe on pages 5 and 10. 

The first is by The Blackburn Textile Mill Co. which has pro- 
ceeded, without apparent fuss, to “* out-extrude”’ our own 
extruders, and in doing so to out-wit the textile industry itself. 
It must be rare indeed for a textile mill to contain an extruder and 
rarer still for one to produce a “ fabric ” therein of plastics, for 
this company by designing an ingenious die and special take-off 
machinery is producing a non-woven netting of polythene, 
p.v.c., or nylon, that would appear to have immensely wide 
applications—one indeed that even when cut, cannot “ ladder.” 

The second is more conventional, lying in the field of coated 
fabrics. But it is no less a worthy advance, because with it we 
see an entry into the field of high priced goods which hitherto 
has not, to our knowledge, been tackled. It is one we have hoped 
for for many years and first saw in France last year. We refer to 


the raising of the standard of tablecloths by the coating of real 
linen, plain and coloured, that leaves no doubt that the table- 
cloth is of linen but protected against soiling by a coating of 
p.v.c. The Lancashire maker in this case is Wadalex Ltd., a 
subsidiary of The Calico Printers Association Ltd. The French 
maker also described on page 10 is Coverplast Ltd. of Paris, 
whose process is dealt with in this country by G. F. Parkinsons 
& Partners Ltd. of Lancaster. 

If Lancashire continues to make such advances we need not 
worry about its future. 


Cyril Last 


HE recent news that Cyril Last would retire at the end of 
1957 did not come as a complete surprise to those close to 
him in the past months. Ill-health had made heavy in-roads on 
his constitution and a complete recovery would have been 
impossible whilst he remained a full-time director of his 
company, Bakelite Ltd. He has therefore retired from the 
Board, retaining an interest in Bakelite affairs as a consultant. 
A note of sadness tinges this news, for with his departure from 
the daily scene comes the realization that one of our closest links 
with the industry and its early days, has been partially broken. 
To frame an outline of his career is to frame an outline of the 
industry itself. 

Cyril Last began his working life as works chemist with the 
Sterling Telephone Co., Ltd., in 1927, followed by a spell as 
works manager of the moulding plant of the Ormond Engineering 
Co. He joined Bakelite as technical service engineer in 1927 and 
later became sales director. Both in and outside his company he 
has made an outstanding contribution to the prosperity and elan 
of our industry. He has been a member of Council of the British 
Plastics Federation since its formation, has been vice-chairman 
for two years and is its present chairman, and was the first chair- 
man of the Plastics Institute in 1931. In the social sphere he has 
been chairman of the Plastics Industry Golfing Society since it 
was formed in 1933. 

In all these various fields of activity, Cyril Last has been a 
leader, a confidante, and a friend, and it is our hope that not- 
withstanding his retirement from Bakelite, he will continue to be 
amongst us, in restored health and vigour. 


Polythene Puzzle 


HE United States industrial correspondent of the Financial 

Times reported in the issue of that paper for December 19, 
that E.I. Du Pont de Nemours had taken out a U.S. patent 
covering ‘“‘ linear polythene”’ on the grounds that more than 
ten years ago, linear polythene “as a composition of matter,” 
was discovered as part of a fundamental Du Pont research pro- 
gramme. Du Pont take the view that they only are entitled to 
licence the manufacture of polythenes of this type. 

The upholding of such a patent could lead to wide-spread and 
costly litigation, and the mere announcement of the Du Pont 
action will give rise to much speculation. Apart from interests 
outside the U.S.A., there are at least three groups of licences 
involved; the Ziegler process is being used by a number of U.S. 
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companies, including Du Pont; Standard Oil have developed a 
process which has been licensed to Eastman Kodak and Spencer 
Chemical; and Phillips Chemicai have developed their own 
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process. The total U.S. production capacity, with the aid of 
plants now building and planned, is expected to reach over 
200,000 tons per year by 1960. 





Here’s a new design for a tooth-paste dispenser which, so a 
metallurgical friend of mine tells me, will knock the convention- 
ally shaped tubes for six. The reason seems to have some basis, 
Death to because the dispenser holds 7 oz., three times the 
tooth- quantity of tooth paste in an ordinary tube, and 
paste _ should therefore be cheaper. Since it is made from 
tubes? nolythene and therefore keeps its shape after 
squeezing, all the paste can be extruded. It obviously has a 
permanent “‘ artistic ’’ value in the bathroom and stands on a 

































flat base, whereas a half-rolled conventional one is not exactly 
a sight for sore eyes. The example has only just been launched 
in the U.S.A. so few have seen it so far in this country. 


For quite a long time there has been an interest in the produc- 
tion of portion packs in various sizes for fertilizers, insecticides 
and other filling goods where it would be of advantage to have 

p.v.A, them supplied in truly water-soluble sachets or bags. 
Fi . _ It was, however, found by experience that most of 
ilms for ; ; 

the polyvinyl alcohol films produced for this purpose 

Packs were only readily soluble in water at elevated 
temperatures, whilst the so-called cold water soluble p.v.a. films 
did not completely dissolve, leaving jelly-like remnants of p.v.a. 
in the solution of filling-goods, which in most cases where it was 
applied by spraying, clogged the nozzles of the equipment. 
Furthermore, it was almost impossible for the converting 
industries and filling stations to prevent the inside surfaces of 
the bags from sticking together, which slowed down considerably, 
the necessary speed for economic production and filling. Treating 
one side of the film and applying chemicals or dusting powders, 
was in many cases undesirable because of the nature of the 
filling goods. We have now seen samples of a new, improved, 
cold-water soluble p.v.a. film which is freely available in gauges 
of 2 and 4 thou. (.050 mm. and 0.1 mm.) and which hardly 
adheres to itself on one surface, the other surface being perfectly 
smooth and slipping easily on practically all surfaces. The film 
has been tested extensively with the following results:—The 
50 mu gauge dissolves entirely in approximately one minute 
at 20° C. and in 24 minutes at approximately 12°C. The 100 mu 
film requires a little longer to dissolve completely, but even this 
gauge takes only four minutes in cold water at 12° C. This 
makes this material particularly suitable for packaging of water 
soluble chemicals applied by spraying and the like methods, in 
farming and horticulture where it is, of course, not possible to 
have warm water readily available in the fields or orchards. 
Samples can be obtained from Kemitype Limited, 8 Chase Road, 
Park Royal, London, N.W.10. 


MOULDING POWDER AND SHOT 





_We are not the only industry that sometimes thinks in terms of 
expanded materials; workers in metallurgy have been concerned 
with producing foams for some time. One of the more concrete 
results has been announced in the U.S.A.—foamed aluminium, 

More Which is stated to be possibly competitive with timber 
(one type is only slightly heavier than balsa wood 
, weighing only 15 Ib. per cu. ft.), since it can be 
“* Foams "sawed and otherwise worked. Production of a foam 
of aluminium must be a very different pair of shoes from that of 
plastics because of the high temperature necessary; presumably 
something like metallic hydrides may be employed to give off 
hydrogen at over 600° C. It is stated to lack high compressive 
strength which makes me wonder if the foam could be made 
with interconnecting pores and at least partially filled with a 
plastic material, say p.v.c. plastisol and subsequently hardened, 


about 


* 





* 
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I have received the following unsigned note from Durham 
Chemicals Ltd.: ‘‘ Oh! Dogsboddy, Dogsboddy. ‘ How are the 
mighty fallen! (1). Let me add one more leaf to the ever- 
Falt growing pile which must be burying you ‘ thick as 
Gentle 2utumn leaves in Vallombrosa’ (2). ‘ Ou sont les 
neiges d’antan?’ (3). Where are the snows of yester- 
year? Refs. (1) 2 Sam., i, 19. (2) Paradise Lost, 
Book 1, 1, 302. (3) Frangois Villon, b. 1431.” Well, I admit I 
said last month ‘‘ Where are the leaves of yesteryear ’’ because 
I hate snow so much and leaves are nice and soft and make a 
warm bed. It makes me somewhat despondent though to think 
that Dr. F. L. Gilbert, whose vile hand must have penned the 
above poisonous words, can imagine that I would crib anything. 
Villon! Who on earth was he? In any case, his patent must 
have lapsed years ago. 


Leaves! 


* * * 


This is to announce, to Dr. F. L. Gilbert only, the sudden 
death of Dogsboddy, scribe, who during his last years tried to 
scrape together, almost by any means, a few honest pennies to 

Villon provide a crust for his wretched ill-fed body. He 

of the Was found in a rat-ridden cellar in Bowling Green 
Lane with his head in a gas oven, a bottle of cyanide 
in his left hand and with his right clutching a dagger, 
buried in his heart. An autopsy revealed a huge quantity of 
strychnine in his stomach. The police do not suspect foul play: 
the gas was not on, the dagger had obviously been there for 
years and he always drank strychnine instead of tonic water 
with his gin. A verdict of ‘‘ death of a broken heart” was 
pronounced. He left nothing but a copy of ‘“* Who said what and 
why ” and a dirty sheet of paper with what follows written in 
blood, which couldn’t have been his own as there was none left. 
Has yet another great poet, who could out-Villon Villon in 
words so redolent of the fragrant past, died unrecognized and 
in want? 

Ballade des Seigneurs du Temps Jadis 
Voire, ou sont de Constantinobles 
L’emperier aux poings dorez, 
Ou de France ly roy tresnobles, 
Sur tours autres roys decorez, 
Qui, par.grands Dieux adorez, 
Batist eglises et convens ? 
S’en son temps il fut honorez, 
Autant en emporte ly vens. 


Piece 


DoGssBoppy. 
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T has been said that if one sets out to describe a phase of social, 
political or industrial activity it is important to make historical 
comparisons. 

This would, in the present instance make us jump back in 
time to nearly 30 years ago when we first visited what is now 
Monsanto’s Ruabon plant in N. Wales to see the new high purity 
phenol plant (using silver distillation or condensing vessels if we 
remember rightly), the rare process of making synthetic vanillin 
from oil of cloves imported from Zanzibar, and the equally 
interesting production of salicylic acid by reacting phenol with 
carbon dioxide under pressure. There was also the production of 
benzoic acid and probably other activities, but we have forgotten 
much. 

More than 20 years ago, additional activities arose with a 
leaning towards the rubber chemicals industry, and thus began 
the production of the large number of modern accelerators and 
antioxidants which now find important outlets in the curing of 
rubber or in its physical modification. It is interesting to note 
that although the original chemicals mentioned above, the 
phenols, vanillin, benzoic and salicylic acids then found applica- 
tion almost only in the pharmaceutical or essence fields (phenols 
were obviously also employed in synthetic resin manu- 
facture) all four, or their derivatives, indirectly or directly 
are used in the rubber industry; phenols as antioxidants, 
benzoic and salicylic acids as retarders (for processing 
safety) and vanillin to mask the odour of rubber or to 
impart a pleasant fragrance. Then followed the pro- 
duction of phthalic anhydride from naphthalene for its 
vast application in the manufacture of alkyd resins for 
paints but which also has its outlet in the rubber industry 
as a retarding agent. 

It is not surprising that more recent history of 
Monsanto is concerned in its direct connection with the 
polymer fields not only as a polystyrene manufacturer on 
a very large scale (this has already been described in past 
issues of this journal) but more recently still, in the 
production of rubber-like polymers themselves. In 1952 
we announced the creation of Forth Chemicals Ltd. in 
which Monsanto Chemicals Ltd. have a one-third interest 
and whose factory at Grangemouth produces styrene 
monomer, which forms the bulk of raw materials in 
present operations. The plant at Grangemouth was 
described in the December, 1956, issue of Plastics. 


Interior of copolymer plant. 
Monomer recovery stills. 
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The tank storage of styrene and 
butadiene at Newport, Mon. 


By 1955 a pilot plant producing two types of co-polymer using 
styrene and butadiene monomers in the proportion 85/15 had 
begun working, its object being not only the evaluation of the 
finished copolymers themselves but also of the chemical and 
chemical engineering problems that lay ahead for the 
construction of the 4,000 ton a year factory at Newport, Mon., 
that is the subject of the present notes. 


The New Copolymers Plant at Newport 


It was therefore with considerable pleasure that we visited the 
Newport works last month, to view what in our opinion is a 
modern and logical outcome of this company’s past history. 

The products at present made are two of a range of copolymers 
designated ** Tred ” rubber reinforcing resins: Tred 50 and Tred 
85, the first being a copolymer in the proportion of 50 styrene/ 
50 butadiene and the second 85 styrene/15 butadiene. Both 
types find their major uses in the footwear trade but are also 
obviously applicable to admixture with rubber for floorings or 
mechanical uses. Both are produced by similar methods, namely 
the polymerization of the defined mixtures of styrene and 
butadiene in emulsion form to result in copolymer latices, their 
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Copolymer latex storage tanks and draw-off and pumping equipment 
to coagulating section. 


coagulation, filtration and washing. A slightly differing 
procedure follows thereon so far as drying and size reduction, 
but merely because of differing physical characteristic of the two 
types. 


Plant Building and Monomer Storage 


The main plant building is approximately 150 ft. long by 50 ft. 
wide separated by a service road from its tank farm which 
contains the styrene day storage and butadiene bulk storage. As 
already indicated the styrene is received from Grangemouth 
while the butadiene also in road tankers, is received from British 
Hydrocarbon Chemicals. Batch quantities of both monomers 
are passed to the polymerization section (the butadiene under its 
own pressure) as required, using pre-set flow meters to record the 
charges. 


Polymerization and Monomer Recovery 


The polymerization takes place in stainless steel vessels, an 
emulsion in water of the monomers being first effected by the 
addition of more or less convention emulsifying agents. Catalysts 
are added to the emulsion and polymerization proceeds with the 
formation of the copolymer of styrene/butadiene in the desired 
proportion as a latex. Certain reactions are not taken to com- 
pletion so that unreacted styrene and butadiene are removed in 
the monomer recovery section, the former by steam and the latter 
under reduced pressure, and re-used in subsequent 
polymerizations. 


Latex Storage 


Latex storage capacity consists of several wooden vessels 
equipped with slow speed agitators. Equipment is available for 
the preparation of any necessary additives fed to the latices in 
these tanks. The latices are pumped to the coagulation sections 
or to a drum filling point as required. 


Coagulation, Filtering, Drying of Tred 50 Type Resin 


The latex is pumped from one of the storage tanks to further 
agitated tanks in which it is coagulated. The resulting crumb and 
serum continuously overflow to a residence tank and then to a 
** Locker ” vibrating screen which separates the serum, which is 
drained to a storage tank. The wet crumb is washed on the 
screen and is discharged to a tank in which it is reslurried. 

The resulting slurry is filtered and washed in a rotary vacuum 
filter from which it emerges as a wide thick sheet. This wet sheet 
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is discharged from the rotary filter, cut into lengths by a 
pneumatically operated cutter and reduced by a shredder to 
crumb size. The crumbs are discharged to an elevator which 
feeds them to a L. A. Mitchell band drier. The dried crumb 
passes into a finished product hopper from which it is packed. 


Tred 85 Type Resin 


The post-polymerization procedure follows generally that 
applied to Tred 50, differing only in the specific manner in which 
filtering drying and size reduction is concerned. The latex is 
pumped from one of the storage tanks to the coagulating section. 
The coagulated latex overflows to a residence tank from which it 
passes to a batch filter. The serum is removed by vacuum and 
the granular residue washed with water. 

The moist resin is raked out on to a conveyor and elevated to 
an intermediate storage hopper which feeds a rotary drier. After 
passage through the rotary drier, the. dry resin passes through a 
granulator which determines the particle size of the resin. The 
finished product is stored in a hopper from which it is packed 
into multiwall paper sacks and palletized for shipment. 





PROPERTIES OF TRED RESINS 








TRED 50 TRED 85 





Composition ... | Styrene butadiene copolymer con- | Styrene butadiene copolymer con- 
taining 50% of combined styrene. | taining 85% of combined styrene. 


Appearance... [White granules .. [White granular powder. 
Specific Gravity} 1.00 ... sis oes — we. | 1.04. 
Solubility «+. | Soluble in : Swollen by : 


benzene, toluene, solvent naphtha, | benzene, toluene,solventnaphtha, 
carbon tetrachloride, chloroform. | carbon tetrachloride, chloroform. 


Insoluble in : Insoluble in : 
water, alcohol, ether, acids and | water, alcohol, ether, acids and 
alkalies. alkalies. 

Stability ... | Storage stability excellent at tem- | Excellent. 


peratures up to 45° C. Above this 
temperature the granules tend to 
cohere and form a solid mass. 


Processing  ... | Easily processed on open mill or | Requires a final processing tem- 
internal mixer at normal proces-| perature of 100-120° C. which 
sing temperature. may be achieved by developing 
work heat in an internal mixer 
or on an open mill using a tight 











nip. 
Equivalent 100 parts TRED 50 ) is equivalent { 40 parts TRED 85 
Reinforcing Power in 40 parts Rubber ) to | in 100 parts Rubber 
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Plastic Net 
by 
Extrusion 


T has been our extreme pleasure to receive some details of a 
completely new technique of producing a plastic net con- 

tinuously—almost all thermoplastics, p.v.c. polythene, nylon, 
rubber, etc., may be used. 

The process was invented by Plastic Textile Accessories Ltd. 
of Blackburn and sole manufacturing and marketing rights have 
been vested in The Blackburn Pioneer Mill Ltd., a related 
company. 

Broadly speaking, it is a method of producing a fabric that 
eliminates the normal operations of weaving, knitting, twisting 
or knotting, by continuous extrusion of thermoplastic com- 
pounds into linear elements with mesh intersections on the die to 
unite the strands by fusion, and so constituting an integral struc- 
ture. The fabric thus produced also creates a structure basically 
different to a fabric in which preformed filaments or strands are 
connected together at intersections by cementing or welding 
together. 

The die mechanisms are coupled to and fed by an extruder and 
the whole process is continuous, the finished fabric being reeled 
at the haul-off end. While the manufacture to date is in what may 
be termed the pilot stage plant, this expression is only relative 
for it now runs continuously for 140 hour periods, and its output 
is sufficiently impressive. So much so, indeed, that important 
outlets are already to be seen in the domestic packaging world. 
It is, for example, already producing 200,000 fruit packs per week. 

As already stated the process is amenable to the use of most 
thermoplastic materials, and experimentally viscose and cupram- 
monium have already been extruded and hardened in a coagulat- 
ing bath. 

With materials such as nylon and polythene, the company has 





A variety of forms, rigid and non-rigid, and of 
different applications, produced by extrusion. 
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been examining the problem of molecular orientation by cold 
drawing or drawing at elevated temperatures after the initial 
structure has been formed. Considerable success has already 
been achieved and when this is translated into production it is 
hoped that netting of great strength and low price will result. 
Coupled with the great variety in chemical and physical proper- 
ties which can be achieved there is also the obvious advantages 
of infinite variety in strand thickness and mesh size. 

So far as applications are concerned the following are 
suggested. 

1. Packaging and pre-packaging including large sacks. 

2. Netting for insect protection, flexible and “ rigid,” agri- 
cultural, horticultural, etc. 

3. Fabrics in various patterns—braids and ribbons. 

4. Industrial driving belts, conveyors, cables, ropes, woven 
hose-piping. 

5. Filter of sieving cloths. Rigid or semi-rigid grills for air 
conditioning, radio frets. 

6. Interlining fabric for suits and other garments—stiffening 
fabrics. 

7. Tubular goods or stockinettes. 

The reader can add considerably to this list. 
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Concluding the report on the International Plastics Exhibition held in Holland in November. 


The first part was published in the December issue of ‘*Plastics,’’ pages 471-482 


Synthetic Rubber 

Chemische Werke Huls A.G., of Germany, 
occupied a large stand. Many products of the 
company were shown in various forms. One 
of the most interesting groups were those of a 
subsidiary entitled Bunawerke Huls G.m.b.H. 
This company has constructed one of the most 
modern chemical plants in western Europe, to 
produce synthetic rubber of the cold type in 
the summer of 1958. According to present 
plans, its annual capacity is to amount to 
between 25,000 and 50,000 tons, representing 
more than a quarter of German synthetic 
rubber requirements. The plant has been 
planned from the start in such a way that its 
capacity can be expanded without a great deal 
of additional capital expenditure. Bunawerke 
has been formed by Chemische Werke Huls 
who own 50% of the capital, Badische Anilin- 
& Sodafabrik, Farbenfabriken Bayer and 
Farbwerke Hoechst each owning 16%% of the 
capital. Displayed were examples of the com- 
pany’s complete range of products including 
articles fabricated from the Hoechst low 
pressure polythene manufactured under Ziegler 
licences. Plastics products of Huls include 
p.v.c., polyesters and polythenes and rubbers 
referred to above. 


Mixing Machines 

Mixing machines, photograph shown in the 
December issue, were shown by Nautamix 
N.V. These machines are constructed entirely 
of stainless steel. 


P.V.C. 

One of the largest and most impressive 
exhibits was that of I.C.I. Holland, who had a 
large central stand. On this stand many 
articles fabricated from Darvic, I.C.I. hard 


p.v.c. were shown, together with many other 
items fabricated from Perspex, polyurethane 
and other I.C.I. materials. 


Epoxy Resins 

Ciba N.V. arranged a large display featuring 
the company’s range of Araldite epoxy resins 
used for many purposes. The company also 
showed a range of mouldings fabricated from 
the Melopas melamine materials. 


Temperature Control 

The Dutch company G. L. Loos N.V., agents 
in Holland for the West Instrument Co., Ltd., 
exhibited temperature and control instruments 
manufactured by that company. 


Injection and Compression Mouldings 

Internationale Kunststoffen Industrie N.V., 
showed, as has been mentioned previously, a 
range of fabrications in polyurethane. In 
addition, the company also has substantial 
press capacities both for compression and 
injection moulding. A particularly attractive 
display, shown in a photograph elsewhere, was 
of tableware compression moulded in urea and 
melamine materials. Attractive colours have 
been used and the styling of cups and saucers 
was also of a very high standard. 


Injection Moulding Materials. 

Kleestron polystyrene compounds were 
shown on the stand of Plastima N.V., The 
Hague. A booklet which caused considerable 
interest, and some amusement, ‘“ The 
Kleestron Trouble Shooting Guide for the 
Polystyrene Moulder,” was widely distributed. 
This booklet which lists likely faults and 
possible remedies, has been found to be of great 
value by many moulders, especially those 
handling polystyrene for the first time. 


Machinery Distributors 

A large number of machines manufactured 
in various parts of the world are handled by 
Plastima, the trade name for N.V. Verkoop- 
kantoor van Plastische Materialen en Machines. 


Colours and Pigments 

N.V. Chemische Fabriek v/h Dr. Haagen 
showed a wide range of pigments, colouring 
agents and stabilizing materials, the latter 
especially for p.v.c. The company are also 
agents for the dry colouring materials manu- 
factured by Williams of Hounslow, England, 
and for the colouring materials of the Imperial 
Paper & Colour Corporation, of the U.S.A. 

In the stabilizer field, the company manu- 
factures a number of materials, including 
dibasic lead phosphate and lead stearate. 
Epoxy resins stabilizers are also manufactured. 


Labelling Machines 

The VRG-Papier N.V., displayed labelling 
machines manufactured by Avery, and demon- 
strated these in operation. Amongst the labels 
employed were the Perma-grip and Kum- 
Kleen. 


Chemical Solvents 

Shell industrial chemicals were shown, 
including isopropyl alcohol, isopropyl ether, the 
glycol ethers, the ketones, including acetone, 
methylethylketone and diacetone alcohol, and 
a number of others. 


Polystyrene 

Polystyrene is sold by Shell in Holland under 
the trade name Carinex. The material is made 
available in three main groups, the basic 
polymers, the tougher grades and styrene/ 
acrylonitrile copolymers. 


Polythene 

Polythene manufactured by the Shell com- 
pany under an exclusive Ziegler licence in the 
U.K. is being marketed under the trade name 
Carlona. Carlona grades of polythene have 
specific gravities of between 0.94 and 0.97, 
normally in the field of 0.95. 


Compression Machines 

T. H. & J. Daniels Ltd. were represented by 
their Dutch agents, Merrem & La Porte N.V. 
A Daniels’ press was shown in operation and 
attracted continual interest. 


Powder Fillers 

J. H. Vavasseur & Co., Ltd., were repre- 
sented by Handelsvereeniging Hafa, and 
showed samples of the coconut shell flour used 
as a filler for moulding powders. 


Polythene 

The agents in Holland for Farbwerke 
Hoechst are Hoechst-Holland N.V. Occupying 
one of the biggest stands, the main feature was 
Hostalen low pressure polythene. Hostalit 
p.v.c. was also shown. Numerous articles 
moulded from Hoechst materials were dis- 
played. 


(Left) Allard showed moulding powder, 
films, etc. 
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Plasticizers 

A. Boake Roberts & Co., Ltd., were repre- 
sented by Handelsvereeniging Hafa. On 
display were plasticizers lubricating agents 
and stabilizers. 


Melamine 

Many examples of moulding with melamine 
were shown by Handelsvereeniging Hafa, 
Dutch agents for British Oxygen Chemicals 
Ltd. 


Polythene Bottles 

Well known is the field of polythene bottle 
manufacture, Lacrinoid Products Ltd. had 
examples of their products exhibited by their 
Dutch agents, Handelsvereeniging Hafa. 


Fast Cycling Injection Moulding Machine 
Projectile & Engineering Co., Ltd., exhibited, 
in conjunction with their agents, Imbema N.V., 
Mauritstraat 5-7, Haarlem, one 30MS30 fast- 
cycling injection moulding machine of 44 oz. 
capacity, which is one of the company’s 
standard injection units. In order to enable 
visitors to the stand to see the machine both 
front and back simultaneously, Imbema had 
installed a closed circuit television unit for this 
particular purpose. This injection moulding 
machine was sold to Koninklijke /Shell Plastics 
Laboratories, and delivered direct from the 
exhibition. Visitors to the exhibition were 
particularly interested in the high performance 
characteristics of the 30MS30 machine. 


Adhesives 

The full range of Bostik adhesives manu- 
factured by the B.B. Chemicals Ltd. were 
shown by their agents, Boomsma’s Handel- 
sonderneming. 


Polystyrene 

Polystyrene, marketed under the trade name 
Stiroplasto and manufactured by Montecatini, 
was shown by the agents in Holland, N.V. 
Rotterdamsche Agentuur en Handel Mij. 


High Impact Polystyrene Sheet 

Manufactured by Saro Laminated Wood 
Products Ltd., polystyrene sheet was shown by 
Technoplastic C.V., of Amsterdam. Applica- 
tions for this sheet material were also seen on 
the stand of Bofors A.B., who used Saro high 
impact sheet to vacuum form deep drawn 
refrigerator liners. As noted last month, the 
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Toys in polystyrene manufactured from Chemische Werke Huls materials. 


A piano, sheathed in 

Plexiglas, manufactured 

by Rohm & Haas, pro- 

vided light music during 
the exhibition. 


depth of draw achieved by the Bofors process 
created considerable interest. 


P.V.C. 

Wilmod Compagnie N.V., agents for East 
Anglia Plastics Ltd., showed the English 
company’s p.v.c. and cellulose acetate mould- 
ing materials. 


Cellulose Acetate 

Cellulose acetate films and foils manufac- 
tured by British Celanese Ltd., were shown by 
Merrem & La Porte N.V. 


The stand of Dynamit-Actien-Gesellschaft. 





Moulds 

Considerable interest was aroused by some 
examples of mould design and manufacture 
carried out by the Granbull Tool Co., Ltd. 
They were displayed by the company’s agents 
in Holland, Wilmod Compagnie N.V. 


Printing Machines 

The plant that created so much interest at the 
British Plastics Exhibition in July last was shown 
by Wilmod Compagnie N.V., the dry-printing 
machinery by Milford-Astor Ltd. 






H.F. Welding Machines 

Korting Radio Werke G.m.b.H., demon- 
strated high frequency welding equipment, 
distributed in Holland by Van den Bergh en 
Metz. 


Toys 

Many examples of toys, fancy goods, and 
other items moulded by J. F. Kenure Ltd., 
were shown by Handelsonderneming Emergo. 


Injection Machines 

One of the most popular stands at the whole 
exhibition was that of Negri Bossi & Co. The 
principal attraction was the automatic injection 
moulding machine, which was operating for the 
benefit of prospective customers. The company 
is represented in Holland by J. T. W. van 
Litsenburg. 


(Addresses of companies mentioned above 
will be found on page 482 of the December, 
1957, issue of Plastics.) 



























8 PLASTICS 


JANUARY, 1958 


Screw Extrusion of Granular ‘“ Fluon” 


Polytetrafluoroethylene Powder 


By E. M. ELLIOTT * 


WO types of extrusion machines may be used for extruding 

granular Fluon polytetrafluoroethylene powder, a ram 
machine in which a reciprocating ram feeds powder to the ex- 
trusion die and applies pressure to make the extrudate, or a 
modified screw extrusion machine. Ram extrusion machines are 
already in use, particularly in the U.S.A. for the commercial 
production of thick walled sections and rod, and for the manu- 
facture of coaxial cable. The ram type machine operates by 
making a series of pre-forms or pellets which are forced through a 
heated die. There the individual pre-forms are sintered so that 
they fuse together to form a continuous extrudate. The operation 
appears to be comparatively simple but two major difficulties 
arise. The first is the difficulty of getting uniform distribution 
of the free powder in the die before it is compressed, and the 
other, controlling the sintering and cooling of the work so that 
circumferential cracking does not occur. It was believed that 
material extruded on a screw machine supplying a continuous 


FEED 


Extrusion Machine 

Single screw extrusion machines are used in which the ratio of 
effective length of screw to diameter is 9 or 10 to 1. The screw 
has a two start thread with constant pitch and depth so that it has 
no compression ratio and therefore, does not work on the 
powder, but merely acts as a pump feeding powder to the die and 
supplying the pressure to compact the material and drive it for- 
ward through the die. 

For a 14 in. machine the screw has a two start thread of 14 in. 
lead and } in. pitch; the depth of the thread is 4 in. with a + in. 
radius at the root and the width of land is 4 in. This screw is 
illustrated in Fig. 1. When screws of other diameters are used 
the lead should be adjusted to give a helix angle similar to that 
of the 14 in. screw. 

In early experimental work, both barrel and screw were water 
cooled, but experience has shown that the barrel only need be 
cooled. 





=| 
Fig. |. (Right) Two start 
right-hand thread 13 in. 
lead } in. pitch constant 
depth 1} in. diameter 


screw. 
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Fig. 2 (Left) Arrangement 
for extruding tube. 


BUSH TO CENTRALISE MANDREL 








The provision of a single screw 








as described above is the only 








modification required to an extrus- 





ion machine having a barrel cored 
































feed of material to the die should be more satisfactory and a 
method of using a screw extrusion machine for the extrusion of 
granular p.t.f.e. has been developed. 

The normal practice when extruding conventional thermo- 
plastic materials is to use a screw of appropriate design and com- 
pression ratio, and to maintain a suitable temperature gradient 
along the barrel of the machine so that at the die the material is 
adequately heated to pass through it. The method developed for 
the screw extrusion of Fluon granular powder reverses this 
procedure. The barrel of the machine is water cooled and the 
powder is fed in a cold state to a heated die, where it is com- 
pressed and sintered. A more accurate description of the opera- 
tion would be ‘“‘ continuous moulding” but the term “ ex- 
trusion ” is used for convenience. 








*1L.C.1. Plastics Division, Technical Service and Development Department. 


so that it can be water cooled and 
in which the screw can be driven 
at 30 to 45 r.p.m. 
Die Design 
The die consists essentially of a 
long straight tube having a parallel 
bore of good surface finish and a 
wall with a sufficient heat capacity to maintain a constant 
temperature without undue “‘ hunting.” The lead into the die 
from the barrel of the machine must be through a long slow 
taper having an included angle not exceeding 20°. As the Fluon 
passes in acontinuous stream from the screw down this taper, it 
is gradually compressed so that when it enters the die it takes the 
shape of the finished extrudate. The compressed Fluon passing 
along the heated die is sintered and cooled under pressure. It 
will be appreciated that in order to do this efficiently a die of 
reasonable length is required and experience shows there is a 
relation between the cross section of the work and the length of 
the sintering zone on the die. This can be expressed as L = 50D 
where L is the length of the sintering zone and D the 


diameter of the rod or twice the wall thickness of tube to 
be extruded. 
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Fig. 3. Arrangement for wire covering. 


The extrusion of thick sections demands special care in cooling 
the extrudate, especially in the early stages and a further zone 
must be provided on the die in which the temperature gradient 
can be controlled so that there will be a temperature of 327°C. 
to 330°C. throughout the section of the extrudate, after which it 
can be cooled progressively to 300°C. and lower. The length of 
the initial cooling zone is about 25D and the overall length of the 
die approximately 80D to 90D. 

When extruding tube, the mandrel extends into the die to the 
end of the sintering zone. Where possible the mandrel should be 
made with a thin section, but strong enough to withstand pressure 
in the die, so that it will heat up rapidly at the commencement of 
the extrusion operation. Conventional means of centralizing the 
mandrel with adjusting screws have proved ineffective but by 
mounting the mandrel on a tapered spider which seats accurately 
in the tapered lead-in bush to the die, the mandrel can be effi- 
ciently centralized. In order to secure the free end of the mandrel 
a concentric bush made to be a slide fit on the mandrel and in the 
die, is assembled on the end of the mandrel. This is illustrated 
in Fig. 2. The bush is pushed out by the extrudate. 


Cable Manufacture 
When extruding the conventional thermoplastic wire covering 
materials, it is customary to use a cross-head for covering wire. 
Fluon cannot be used in this way and straight 
line extrusion has to be used. The wire therefore 
passes through the screw and the rotary move- 
ment of the screw must not be transmitted to the 
wire. Reference to Fig. 3 will show that this has 
been achieved quite simply by making an exten- 
sion to the back of the spider to locate and run 
in a recess in the end of the screw, and attaching 
to this extension a tube which passes through the 
screw. The spider is keyed in its adaptor so that 
it cannot turn. 


Fig. 5 (Right) General set-up of screw extrusion 
machine producing coaxial cable. 
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Fig. 4. Details of screw and torpedo for wire covering. 


The wire is fed through the tube and spider and, to start the 
operation, it is anchored in a bush which is made a slide fit in the 
die. This bush centralizes the wire and carries it forward with 
the Fluon coating in the initial stages of extrusion. 

Coaxial cables made by screw extrusion of Fluon show no 
signs of circumferential cracking when the cable is flexed and 
bent around its own diameter. Samples of cable -) in. diameter 
have been wound round a mandrel 1 in. dia. and heated to 250°C. 
for one hour and then cooled in the air with no signs of cracking. 


Fluon p.t.f.e. Powder 

The ideal condition in which to feed Fluon to the die is as a 
free-flowing powder, but as it is transmitting the forward move- 
ment from the screw there must, of necessity, be some compacting 
of the powder in the last few flights at the delivery end of the 
screw. This compacting of the powder can be reduced to a 
minimum by pre-sintering the powder (i.e. heating the free 
powder to above its transition point) since powder thus treated 
does not compact so readily as virgin material. 

The rate of extrusion is not high, for example, the coaxial 
cable is extruded at 5 in. per minute, but this compares very 
favourably with speeds obtained on the alternative ram type 
machines and the quality of the screw extruded cable is superior. 
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The Protected Linen Table-Cloth 








HILE the subject of table-coverings is not, to most, an 

earth-shaking subject for discussion, yet they are in every 
home of civilized pretention. They thus become of industrial 
importance and there is some profit in noting the little war that 
wages between the pure fabric type and the plastic and backed- 
plastic types. It may also be called a three-sided war in which the 
laminated table top appears to be winning the battle of the 
kitchen. That, however, is another story. 


The housewife is at a cross-road of indecision. Her yearning 
for the pure linen table cloth is still very strong, as indicating a 
high standard of living on the one hand, while on the other there 
is the problem of pursuing a reasonable life in a world of mount- 
ing prices, of high laundry bills, almost non-existent domestic 
servants and more onerous household chores. 


The completely plastic cover and the plastic sheet backed with 
a soft cotton backing have both been accepted widely and have 
proved their worth, certainly often because of low cost but surely 
primarily because of ready washability and the protection given 
to the table. Transparent or opaque, coloured or not, they have 





Modern advances in table-coverings 
in the higher price range. 


P.v.c.-coated linen table-cloth manufactured by Wadalex Ltd. 
Design, black and green on white background. Below: Magnified 
portion showing texture. 


achieved deserved success in a clearly defined field. On the other 
hand the “‘ glamour ” of the fine linen table cloth still shines 
before the eyes of all housewives. 


As we pointed out in our issue of September, 1957, the next 
logical step has now been taken by textile manufacturers to win 
the housewife completely over by coating a woven cotton and 
indeed real linen cloth, coloured or not, with a transparent film 
of p.v.c., so that in effect we have the best of both worlds, a table 
cloth adequately protected against staining and supremely wash- 
able with a wet or soapy cloth. 


We now have two manufacturers who are carrying out this 
production: Wadalex Ltd., of Manchester, a subsidiary com- 
pany of the Calico Printers’ Association, an example of whose 
table-cloths is seen at the top of this page, and a second textile- 
weaver/plastic-coater combination also in Lancashire using, 
through G. F. Parkinson and Partners of Lancaster, the process 
developed by Coverplast of Paris. The latter’s product is exem- 
plified at the foot of this page. It shows part of a white damask 
linen cloth, p.v.c.-coated with the design clearly visible. 


White damask linen cloth 
p.v.c.-protected, by Cover- 
plast, Paris. The effect of dark 
background is due to lighting. 
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The Use of Plastics in Latex Form—Part I 


By J. BRYDSON,* A.I.R.I., A.N.C.R.T. 


In this, the first part of the article, the author discusses the nature of latices and the commercial 


types available. 


Introduction 


URING the last 20 years, large quantities of natural rubber 

latex have been used for such applications as latex foam, 
latex thread and for dipped goods. A number of the synthetic 
rubber latices have also been used by the above processes for 
special purposes (1). Emulsions or latices of a number of the 
ethenoid plastics materials have become available and these 
tend to find a different range of use (2). 

This is due to the fact that many of these materials do not form 
a coherent film on drying unless they are plasticized, and when 
this is carried out the film has limited self supporting properties. 
On the other hand the latices generally have excellent adhesive 
properties, require little in the way of power machinery for 
shaping, and involve no hazards due to the use of solvents. Since 
in many cases no heat treatment is needed in the processing, 
many degradative processes associated with such treatment are 
avoided. 

As a result of the above considerations these latices are widely 
used for such applications as emulsion paints, fleximer flooring 
compositions, adhesives, paper converting, leather finishing and 
in association with textiles for a variety of purposes. 


The Nature of Latices 

A latex is an aqueous dispersion of small particles of a range of 
diameters of the order of 1 micron (10°? mm.) (3). The settling 
out of the polymer particles is prevented by Brownian Move- 
ment (erratic zig-zag movements caused by the continuous 
irregular bombardment of the particles by the molecules of the 
surrounding medium). Since the tension at the particle water 
interface is at a minimum when the interface area is at a minimum 
the particles would tend to cohere and aggregate. This is pre- 
vented in practice by the use of stabilizers which surround the 
polymer particles. The stabilizers function by increasing the 
electric charge already present on the particle, thus causing 
mutual repulsion of the particles or alternatively, they are highly 
hydrated and thus prevent close contact of the particles. The 
first type of stabilizer is said to be ionogenic and the second, 
non-ionogenic. In practice many of the non-ionogenic stabilizers 
do slightly increase the charge but this effect is small compared 
with that of hydration. 

A further class of stabilizer is the amphoteric type whose 
charge depends on the pH value of the aqueous phase. An 
example of such a material is casein, a protein polymer with 
both acidic and basic units in the side chain. There is a pH value 
at which the charge must be a minimum, usually on the acid 
side of pH7, and this is known as the iso-electric point. That this 
value may be other than the pH of 7 may be attributed to the 
different dissociation constants of the acidic and basic side 
chains. 

Since the polymers under discussion are hydrophobic (i.e. are 
water repellant), it follows that stabilizers should have a hydro- 
philic (or polar) portion and also a hydrophobic (or non-polar 
portion). 

In the case of synthetic polymers the stabilizers are normally 
added at the emulsion polymerization stage, but for some 
purposes it may be necessary to add further quantities of 
stabilizer in certain instances. (It is however generally considered 
that is better practice that any stabilizer required for the 
end use should be incorporated at the polymerization stage.) 

A number of common features affect the stability of latices 
although differences in the polymer, in the stabilizer and in such 
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ecturer, National College of Rubber Technology. 


Compounding ingredients are described. 


factors as molecular weight and particle size may have some 
effect. Those factors leading to destabilization may be sum- 
marized as follows :— 

(a) Mechanical agitation. 

(b) Dehydration of stabilizers, e.g. by addition of water 
miscible liquids. 

(c) Finely divided solids. 

(d) Dispersions of opposite sign. 

(e) Heat and cold. 

(f) Electrolytes (and in many cases the addition of acids). 

It is these preceding factors which determine our processing 
technique and thus become the basis of latex technology. 

On coagulation or drying of a layer of latex either a coherent 
film or a powdered surface is obtained. With a number of 
polymers a film is only obtained by fusing at elevated tempera- 
tures. Examples of the first type are natural rubber, higher alkyl 
polymethacrylates, vinyl acetate copolymers, plasticized p.v.c., 
and plasticized polystyrene. The two latter materials when 
unplasticized do not form a coherent film at room temperature 
but do so on fusing above a certain temperature. 

Certain technical conclusions may be drawn from the above 
facts and these may be summarised as follows :— 

(1) There are two reasons for compounding 

(a) to modify the behaviour of the latex; 
(6b) to modify the nature of the finished product. 

(2) If necessary the stability of the latex may be changed by 
additions of further stabilizer (it is even possible to alter 
the charge on the latex in this way). 

(3) If fillers, pigments and any other finely divided solids 
are to be added, this should be carried out as an aqueous 
dispersion. 

(4) The coagulation or destabilization of the latex may be 
regulated. 

Illustration of these principles will be made when dealing with 
the processing of the latices. 


Commercial Latices 

In Great Britain latices based on the following polymers are 
available:— polyvinyl acetate and copolymers, polyvinyl 
chloride and copolymers, polystyrene and copolymers, polymeth- 
acrylates and copolymers, and polytetrafluorethylene. 

The properties of the material in the latex form are more 
dependant on such factors as the surface active agents present, 
total solids content, particle size, molecular weight (i.e. general 
polymerization conditions) than on the nature of the polymer. 
In the coagulated form however the nature of the polymer 
becomes more important. It is therefore to be pointed out that 
in the following summary certain figures describing the latex 
refer to actual commercial materials available rather than to the 
innate properties of the polymer latex. 


(1) Polyvinyl Acetate Latex 
Latices of this type, and related copolymers, are now being 
produced in large quantities by a number of companies. One 
manufacturer is at present advertising a range of 24 different 
latices varying in such factors as the polarity and extent of the 
charge on the particle, particle size, molecular weight, total 
solids and plasticizer content, copolymers with vinyl caprate 
and other monomers and in the nature of the stabilizers present. 
The latices are used for such purposes as emulsion paints, paper 
coatings, pigment binders, adhesives, flooring compositions, 
textile finishing, carpet backing and felt treatment. 
The emulsions are normally negatively charged, but positively 
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charged materials are now available which being substantive to 
a number of natural and synthetic fibres are thus of use in some 
textile finishing processes. 

The emulsions available are usually somewhat acidic and 
care should be taken in selection of storage vessels. Glass, 
stoneware, stainless steel and lined metal containers are normally 
recommended. The particle size of available materials varies 
from 0.1 to 2 microns. The fine particle size materials give films 
of enhanced tensile strength (600 p.s.i. c.f. 300 p.s.i. for average 
particle latices), better water resistance, gloss and clarity. 
Coarser particle latices would appear to have improved thaw 
stability. Finer particle size materials also require a higher 
fusion temperature. 

In order to form a coherent film at room temperature it is 
common practice to add a plasticizer. For this purpose dibutyl 
is commonly used. For emulsion paints designed for exterior 
use, internal plasticizing, i.e. copolymerizing with a second 
monomer such as vinyl caprate, methyl acrylate and ethyl 
acrylate may also be carried out. 

P.v.a. films show moderate to good oil, weather and grease 
resistance and generally poor water and steam resistance. They 
are however being constantly improved upon and are being used 
in large quantities for emulsion paints and also for the other 
applications already noted. 

(2) Polyvinyl Chloride Latex 

Unplasticized p.v.c. latex does not give a coherent film on 
drying. It is therefore necessary to add high boiling esters such 
as dioctyl phthalate as plasticizers in order to give a flexible film. 
In order to flux the polymer and plasticizer together it is necessary 
to fuse the film at 130—160° (45). 

Commercial materials have a particle size of less than 1 micron, 
are negatively charged and have slightly alkaline pH values. A 
film containing approximately 35 parts of dibutyl phthalate 
possesses a tensile strength of about 2,000 p.s.i. and an elonga- 
tion at break of approximately 170%(6). The latices may be 
coagulated by concentrated acids, polyvalent cations, and by 
dehydration with water miscible liquids. Acetic acid, an 
important coagulant for natural rubber latex is without effect. 
Copper, iron and low carbon steels cause degradation and should 
be avoided. 

Plasticized p.v.c. latex is employed mainly for coating paper 
and fabric for such applications as kitchen “ oilcloth ’” and high 
quality ‘‘ oilskins.’”’” Other applications are for impregnants and 
binder resins. 

Copolymers of vinyl chloride with such materials as vinyl 
acetate, vinylidene chloride, methyl acrylate and ethyl acrylate 
are available in latex form. One such latex (Geon 652) forms a 
coherent film on air drying giving a tensile strength of the order 
of 2,100 p.s.i. and an elongation at break of 300—-400%(6). It 
is to be noted that if it is desired to add an emulsion to this latex, 
sodium carbonate instead of ammonia should be used in the 
preparation of the emulsifying agent. 

These materials have excellent resistance to moisture vapour 
transmission, oils, chemicals and weathering, and as with 
straight p.v.c. latices they do not support a flame. 

Blends of latices of p.v.c. and nitrile rubbers are available and 
are used for such purposes as dipping. 

(3) Polystyrene Latex 

In order to form a coherent film unplasticized polystyrene 
latex must be fused at temperatures of 180—195° C.(7). However, 
addition of materials such as trixylyl phosphate and dibutyl 
phthalate will reduce the fusion temperature and above a certain 
concentration will give a film capable of air drying at room 
temperature. 

Latices available are negatively charged, show pH values from 
7.5 to 10. and are available with a range of particle sizes from 
0.03 to 1 microns. 

Films containing 50 parts of dibutyl phthalate have a tensile 
strength of 150 p.s.i. (6). 

Polystyrene latex finds some use in textile finishing, glass fibre 
treatment, paper coating and as an adhesive. They are also being 
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evaluated for emulsion paints with improved wate: 
resistance (8, 9, 10), latex cements, leather finishing and as 
impregnants. 

A wide range of butadiene styrene copolymers are available 
and are more the subject of rubber technology. Copolymers 
containing relatively low percentages of butadiene are used in 
the United States for emulsion paints. Other uses are as adhesives 
and preform binders for glass fibre. Although possessing better 
water resistance than the average polyvinyl acetate paint they 
would appear to be inferior in weathering showing a tendency 
to yellowing. Straight polystyrene polymers do not exhibit this 
tendency. 

(4) Polytetrafluoroethylene Latex 

P.t.f.e. latices or dispersions have recently been marketed by 
I.C.I. (11). The latex after polymerization is concentrated by 
electrodecantation. The particle size range is from 0.05 to 0.5 
micron. The particles are negatively charged and are coagulated 
by water miscible solvents such as acetone and alcohol, electro- 
lytes, freezing, boiling and mechanical agitation. 

These materials are used for film casting, wire enamelling, 
impregnation of glass and asbestos fibre, for protective coatings 
and a number of other applications. 

(5) Acrylic and Methacrylic Latices 

Of these materials the methacrylates would appear to be the 
most important. The lowest member of the series, polymethyl 
methacrylate, when dried from the latex gives a white powder. 
Addition of 40pts of dibutyl phthalate (12) will result in a flexible 
coherent film being obtained on air drying. Both negatively 
and positively charged latices are available with a particle size 
of less than 1 micron. The anionic emulsions are used for 
textile finishing and paper coating, for sealing agents, paper 
impregnants and as an anti-tack finish for p.v.c. coated textiles. 
The cationic materials are employed for textile finishing. 

In order to obtain a flexible film without the use of a plasticizer 
it is possible to utilise a higher alkyl methacrylate. Butyl and 
nonyl methacrylate polymers are available (12) and are used for 
leather finishing, paper coating and in the formulation of 
specialised adhesives. Polynonylmethacrylate films possess an 
elongation at break of nearly 1,000%. Copolymers from these 
two acrylates are available giving to some extent intermediate 
properties. 

An alternative approach to obtaining flexible films without 
plasticizer is by copolymerization. Butadiene-methy] 
methacrylate latices have recently been marketed by I.C.I. under 
the trade name of Butakon M latices (13). These latices are being 
developed for improving the wet strength of paper, in the 
preparation of leatherettes and for coating paper and board. 
One grade gives a continuous film on air drying with a tensile 
strength of 1,700 p.s.i., and an elongation at break of 550%. 
The latices have a neutral pH, are negatively charged and a 
particle size of 0.2 microns. 

Poly-2-ethoxy ethyl methacrylate has recently been marketed 
for leather finishing (12). Air-drying of unplasticized latex gives 
a film with an elongation at break of 550% and a tensile strength 
of 360 p.s.i. 

Compounding Ingredients 

Compounding ingredients may be of two types, either to 
modify the latex and aid processing or to alter the properties 
of the finished product. In the first group are the surface active 
agents such as stabilizers, thickeners, dispersing agents and anti- 
foams, and in the second group, plasticizers, fillers, pigments, 
and heat stabilizers. 

(1) Stabilizers 

When using synthetic latices it is preferable, where possible, 
to use a latex where the stabilizer has been incorporated before 
polymerization. However it is sometimes desirable to stabilize 
for a specific purpose and additional materials need to be added. 
It has already been noted that these stabilizers function either by 
increasing the charge on the particle or by hydration. The first 


type, the ionogenic stabilizers may be anionic, cationic or 


amphoteric. 
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Of the early materials used casein was prominent; this material 
however tends to putrefy and steps should be taken to prevent 
this. Lactic rather than rennet casein is used in this application. 
Many soaps have also been used but have been rather unreliable. 
As a result a number of proprietary stabilizers have been 
marketed. Examples are agents based on sodium oleyl sulphate 
(Vulcastab C), sodium p-anisidine sulphonate (Vulcastab LS), 
cationic soaps such as cetyl pyridinium chloride and non- 
ionogenic polyethylene oxide condensates (3). 

In emulsion paints the stabilizers also act as thickening agents 
and materials such as sodium carboxy methyl cellulose, methyl 
cellulose, ammonium alginate and ammonium polymeth- 
acrylates are used. 

Recently the ammonium salt of a carboxl containing styrene 
copolymer (Lytron 820), has been introduced. This is said to 
possess the desirable properties of casein but without the 
tendency to putrefaction (8, 9). 

Stabilizers should not be used in excess as both water and 
abrasion resistance of the finished products may be affected. 


(2) Thickening Agents 

For a number of applications it is desirable that the latex be 
thickened before use. This could be carried out to some extent 
by concentration of the latex and by partial aggregation. How- 
ever in practice it is usual to add thickening agents. Examples of 
such materials are methyl cellulose, ethyl cellulose, sodium 
carboxy methyl cellulose, ethyl hydroxy ethyl cellulose, 
ammonium alginate, ammonium polymethacrylates and casein. 
Difficulties have been experienced with the cellulosic materials 
where a fibrous structure is present, nevertheless these materials 
are used extensively in emulsion paints and with p.v.c. latex for 
spreading. There is some difference in the thickening efficiency 
of these materials; moreover the thickening effect changes with 
time after mixing. The diagrams show the effect of a proprietary 
material Calasec MAH on the viscosity of a p.v.c. (5) latex. 
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(3) Dispersing Agents 

Addition of finely divided solids to most latices will tend to 
destabilize the system. It is possible to avoid this by addition of 
these ingredients as aqueous dispersions. In order to do this 
dispersing agents are required. The functions of such agents may 
be said to be threefold, to wet the powder, to reduce frothing, 
and to obviate reaggregation (1). 

Soaps may be used but these cause frothing, natural colloidal 
materials such as glue and casein give a good protective action 
but have a poor wetting power and tend to putrefy. Among the 
materials used today, are sodium hexametaphosphate (““Calgon’’), 
polyethylene glycol derivatives (e.g. Nonex 139), and alkyl and 
aryl sulphates and sulphonates. Two well known dispersing 
agents (Dispersol L and LN) are based on naphthalene formalde- 
hyde sulphonate, the latter being a decolourized version of the 
former in aqueous solution. About 1% of dispersing agent, 
based on the water content is used, an excess causing frothing and 
water resistance. 

In order to produce a dispersion it is necessary to ball mill the 
solid, water and the dispersing agent for at least four hours. 


(4) Antifoams 

It is sometimes necessary to reduce the frothing tendency of 
an emulsion. Where this cannot be carried out by modifying the 
nature of the stabilizers and other surface active agents anti- 
foams may be necessary. Examples are pine oil, cyclohexanol 
ind proprietary silicone antifoams. These are used to break 
down bubbles which are air in water emulsions. An excess of 
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antifoam affects the stability of the emulsion. Where silicones 
are used the amount would appear to be critical at about the 
10 parts per million level. Probably the best way to incorporate 
the antifoam is to prepare a masterbatch with the latex and add 
this to the bulk of the latex. On a small scale a watch glass and 
palette knife are useful (4). 


(5) Preservatives 

Where protein materials such as casein are used as protective 
colloids it is normal practice to add an agent to prevent putre- 
faction. Sodium pentachlorphenate is frequently used for this 
purpose, it being necessary to ensure that a sufficient quantity is 
present. This value is somewhat above 0.2% calculated on the 
total amount of the latex compound. 


(6) Corrosion Inhibitors 

Some latices such as those based on polyvinyl acetate may 
cause corrosion of metallic containers. Small proportions of 
sodium benzoate (0.25%) are sometimes used to reduce this 
tendency. 


(7) Fillers 

In addition to the more usual function of reducing cost, fillers 
are frequently also employed to improve the weathering 
properties of emulsion paints and in the case of p.v.c. latices to 
reduce the tack. China clay, whiting, mica, blanc fixe, barytes 
and talc are frequently employed, the last named particularly for 
tack reduction. Except in the case of p.v.c. where degradation 
may occur, zinc oxide and lithopone are utilized as combined 
filler and white pigment. Rutile grade titanium dioxide is used 
specifically as a white pigment, this grade being particularly 
resistant to chalking. Such fillers and any other inorganic 
pigments need to be added as aqueous dispersions. 


(8) Heat and Light Stabilizers 

In the case of p.v.c. latex it is necessary to add heat and light 
stabilizers to counteract the degradation tendency of the polymer. 
In addition to the normal stabilizers used for p.v.c., the addition 
of sodium metaborate is recommended for improving the light 
stability (4). 


[The second, and concluding part of this article will be 
published in the February issue of Plastics. The literature 
references to the complete work are published below, but should 
be referred to when the February instalment is published.] 
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CONSTRUCTION technique, utiliz- 

ing reinforced plastic pans for 
forming concrete, is gaining acceptance by 
Canadian architects and builders. Pro- 
tectolite Pans, used in the method, are 
moulded of reinforced Celanese MR-42R 
polyester resin by Protective Plastics Ltd., 
Toronto, Canada. 

The waffle pan technique, as it is called, 
is both simple and effective. First, the 
forming pans are positioned on boards 
placed across the framework of the 
building. Flanges on each pan meet flush 
and form channels between the pans. 
Steel reinforcing rods are run both through 
the channels and over the pans; electrical 
conduits and other fixtures are installed. 
Concrete is then poured over the entire 
layout. After the surface is levelled and 
the concrete has dried, the supports, 
boards, and forming pans are removed 
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from beneath the ceiling which is formed. 
Both time and an appreciable amount of 
concrete is thus saved without any sacrifice 
of strength. 

Protectolite Pans have contributed much 
to the waffle pan technique. The one-piece 
reinforced Celanese plastic pans, moulded 
in matched metal dies, are superior to the 
steel pans formerly used in that they will 
not rust or dent and also resist puncturing. 
The plastic pans are lighter than their 
metal counterparts and are readily stacked 
for easy handling. Dimensionally uniform, 
the pans are unaffected by heat, cold or 
moisture. They will not bond to concrete, 
consequently, no oiling is required for 
release. The pans provide an excellent high 
quality finish suitable for exposed ceilings. 

Available in standard sizes used in the 
construction field, Protectolite Pans are 
also made to specification. 


Pans can be easily 
stacked. 


(Top right) 


(Above left) Pans placed forming 
boards and fastened with nails. 


(Above, right) Concrete being 
poured into one section while 
electricians are laying conduit 
between pans. Reinforcing rods 
also run between the pans. 


(Left) Concrete being poured over 
the pans. 


(Right) Ceiling just after remcval 
of all pans. Only minor repair is 
required. 
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The accompanying pictures were taken 
at the site of the 12-storey University 
Avenue office building in Toronto, Canada; 
Builder: Redfern Construction Company, 
Toronto; Architect: Leslie Forster. Rein- 
forced plastic waffle pan construction is 
also used in the new Duplate Canadian, 
Ltd., building in Toronto. 
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MATERIALS 


CONTINUOUS RECYCLE COPOLYMERIZATION 


METHOD of vinyl copolymerization 
which gives copolymers of homogeneous 
and predictable composition at a relatively 
high percentage of solids has been achieved by 
continuous polymerization in a well-stirred 
reactor, devolatilization of a partially poly- 
merized solution, and recycling of the re- 
covered monomer directly to the reactor. Tests 
with styrene-acrylonitrile show that at steady- 
state operation the polymer has the same com- 
position as the feed. Good copolymer homo- 
geneity is illustrated by transparent copolymers 
of styrene with from 1 to 40 weight % maleic 
anhydride. 


(Ind. Eng. Chem., 1957/Nov./1803.) 


POLYESTER RESIN FORMULATIONS 


MPROVED fibrous glass-reinforced 

laminates are obtained through the use of 
mixtures of styrene and 2-methyl-5-vinyl- 
pyridine with an unsaturated polyester. 

The improved flexural strength of the 
laminate is associated with greater flexural 
strength of the thermoset resin and a better 
resin-to-glass bond. 

Where quaternizing agents, such as ethyl 
bromomalonate or benzal chloride, are used in 
the formulation to form quaternary ammonium 
salts with the pyridine nucleus, attractively 
coloured laminates of excellent strength are 
obtained. 


(Ind. Eng. Chem., 1957/Nov./1928.) 


SoLID CATALYSTS IN ETHYLENE 
POLYMERIZATION 


—— has been polymerized at low 
pressure to highly crystalline polyethylene 
over nickel-charcoal and molybdena-alumina 
catalysts. The effects of temperature, pressure, 
and other variables were studied. Polymeriza- 
tion rate decreases with temperature and in- 
creases with pressure. 

Nickel-charcoal produces polyethylene with 
a specific viscosity of 0.1 to 0.2 The polymer 
has a density of 0.95, is about 80% crystalline, 
and is stiffer and tougher than commercial 
polyethylene. 

Molybdena-alumina produces a polymer 
with a higher molecular weight, a specific 
viscosity of 0.2 to 0.6, and a density of 0.96; it 
is about 85 to 90% crystalline and has a high 
methylene-to-methyl ratio. These physical 
properties are reflected in high yield strength 
and initial modulus. 


(Ind. Eng. Chem., 1957/Nov./1879.) 


MOLYBDENA-ALUMINA CATALYSTS IN 
ETHYLENE POLYMERIZATION 


LECTROPOSITIVE metals and their 

~ hydrides promote the polymerization of 
ethylene over molybdena-alumina. Typical 
promoters are sodium, calcium hydride, and 
lithium aluminium hydride. They serve three 
functions: First, they can reduce and thereby 
activate fresh catalyst at polymerization tem- 
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peratures. Second, they can scavenge and 
deactivate such impurities as water, sulphur 
compounds, and carbon dioxide present in the 
system. Third, they enter directly into the 
catalytic process. 

By the use of these promoters the amount of 
polymer produced by a catalyst without re- 
generation may be increased as much as 
200-fold. 


(Ind. Eng. Chem., 1957/Nov./1883.) 


ORGANOMETALLICS IN ETHYLENE 
POLYMERIZATION 


RGANOMETALLIC intermediates are 

presumed to play a role in the synthesis of 
highly crystalline polyethylenes over certain 
solid catalysts. The interaction of titanium 
tetrachloride and metal alkyls, which forms 
active solid catalyst in situ, has been studied to 
elucidate this role. 

Trialkylaluminum and alkyllithium reduce 
titanium tetrachloride to active catalysts con- 
taining titanium (III). Reduction is complete 
with trialkylaluminum; when reduction by 
alkyllithium is not complete, active catalysts 
still result if ethylene is present when the com- 
ponents are mixed. 

A proposed mechanism for polymerization 
on a solid surface involves adsorption of 
ethylene and reaction initiation by radicals, 
anions, or ion-radicals bound to the catalytic 
surface. It can be applied also to propylene and 
other alpha-olefins. 


(Ind. Eng. Chem., 1957/Nov./1885.) 


SYNTHESIS OF BUTADIENE-STYRENE 
ELASTOMERS 


HE effect of gamma radiation on the co- 
polymerization of butadiene and styrene 
and of sulphur dioxide with various unsaturated 
hydrocarbons has been investigated in pre- 
liminary studies using cobalt-60 sources. Small 
quantities of materials were used in the buta- 
diene-styrene work, and reactions were carried 
out at room temperature and under vapour 
pressure of butadiene. Copolymerizations of 
sulphur dioxide and olefins were carried out on 
a small scale initially; later on, in larger scale 
experiments, stainless steel bombs were used. 
The data are not complete for any range of 
variable but are presented to show that gamma 
radiation does affect the reactions involved. 


(Ind. Eng. Chem., 1957/Nov./1891.) 


REINFORCING PLASTICS WITH ASBESTOS 


N exhaustive review of the theory and 

practice of the use of asbestos for re- 
inforcing plastics. After a brief historical 
introduction, the properties of asbestos specific 
to this application are summarized with a 
useful tabular synopsis. The account then goes 
on to observe that since the War little attention 
has been given to the study of plastic mixes 
containing asbestos prior to the curing or 
polymerizing of the mixes; some work has 
been done, however, in connection with the 
epoxy and polyester resins, the silicones and 
fluorine-substituted polyethylenes. Asbestos 
loaded mountings are next dealt with par- 
ticularly with respect to their favourable 
electrical qualities. A lengthy section of the 
account covers asbestos-filled formulations in 












connection with the duroplasts, mixing and 
moulding techniques being described in detail 
and commented upon. A long tabular sum- 
mary of the characteristics and properties of 
typical asbestos-filled mouldings is given for 
standard specifications from Germany, U.S.A., 
Russia and Czechoslovakia. Relative patents 
are quoted. The third section of the account 
concerns itself with asbestos used as a re- 
inforcement for the silicones, fluorine-sub- 
stituted polyethylenes and the epoxy resins. 
The use of asbestos in conjunction with 
phenolic resins modified with rubbers is also 
dealt with. 


(Kautschuk und Gummi, 1957/Sept./222; Oct./ 
249; Nov./277.) 


DEGREE OF CURING OF PHENOLIC 
MOULDINGS DETERMINED BY DIELECTRIC 
CHARACTERISTICS 


AST and Gramberg examine in the light of 

the physics and chemistry involved, the 
possibility of a non-destructive testing method 
for determining the degree of curing of phenolic 
resins by the evaluation of dielectric properties. 
The latter are first defined mathematically. The 
mechanism of electric conductivity in plastics 
is then considered, this being followed by the 
results of measurements on various phenolic 
mouldings, apparatus and procedure for the 
determination of dielectric constant, dielectric 
loss and specific resistivity at various frequen- 
cies for the temperature range —S0° C. to 
x 60° C. are then set out in detail with all 
necessary circuit diagrams and mathematics. 
The account concludes with an examination of 
sources of error, a discussion of the value 
obtained then being presented in a series of 
graphs. 


(Gummi und Asbest, 1957/Nov./618.) 


WorLD GROWTH OF PLASTICS INDUSTRY 


N aconference convened in December, 1956, 

by the Société Chimique de Belgique at 
Charleroi, Colinet presented a paper outlining 
the growth of the world’s plastic production 
and demand, especially that of the U.S.A. He 
examines the sociological and economical 
reasons for the developments in recent years. 
Amongst tables presented is one comparing the 
price of water pipes in various plastics and 
metals. Critical notes are given regarding 
specific applications of plastics, as for example 
in mines, and reference is made to the replace- 
ment of rubber conveyor belts by p.v.c. belts 
in English coal mines. 


(Industrie Chimique Belge, 1957/July/799.) 


WaTER SOLUBLE POLYMER. 


NEW class of water soluble high polymers 

of ethylene oxide known as Polyox have 
recently been introduced by Union Carbide. 
The new plastics can be calendered, cast or 
extruded into film, have a greater thickening 
power than competing materials, it is claimed. 
Polyox is highly crystalline has a melting point 
of 65° C. and molecular weight of between 
2 to 3 million. In addition to water the resins 
are soluble in acetic acid, acetonitrile, chloro- 
form, hot aromatic hydrocarbons and hot 
carbon tetrachloride. 
(Chem. & Eng. News, 1957/Nov./11/62.) 
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PERMEABILITY OF PLASTIC FILMS TO GASES 
AND LIQUIDS 


DETAILED account and results of 

experiments by Franco Sabbioni of the 
permeability of films of ‘‘ Fertene” (high- 
pressure polyethylene; Montecatini), and on 
“*Rotene” (low-pressure polyethylene) to 
various gases and liquids. The author describes 
the apparatus and presents an elementary 
account of the physics involved in the diffusion 
processes which take place. The lower per- 
meability for both liquids and gases is strikingly 
demonstrated. 
(Poliplast, 1957/July-Aug./4.) 


PLASTICS IN SPAIN 


GARCIA ESTARTUS concludes a paper 
¢ read before the Plastics Conference of the 
1.Q.S. (April, 1957), with a consideration of 
the role of the chemist in Spain in relationship 
to the necessary development and progress of 
the plastics industry in that country. He shows 
how this has grown and notes that the con- 
sumption of plastics in Spain is now 800 
grammes per head per annum. 
(Affinidad, 1957/Sept./Oct./202.) 


ENGINEERING ASPECTS OF EMULSION 
POLYMERIZATION 


N non-rubber emulsion polymerization, many 

conventional engineering principles need 
modification because of special problems such 
as particle size, skinning, and settling. 

This article discusses such modifications 
needed for a multipurpose plant. Several 
jacket designs and condenser arrangements for 
effectively removing heat of polymerization are 
discussed. 

A convenient method for storing and 
handling is described, using a vapour-tight 
tank provided with moisture-saturated air. 
Shipping containers, construction materials, 
instrumentation, and safety are covered, 
including devices for relieving reactor pressure. 


(nd. Eng. Chem., 1957/Nov./1797.) 


U.S. RUBBER INDUSTRY 


ITHIN the last three years the production 

capacity of synthetic rubber in the U.S.A. 
has doubled resulting in a temporary surplus 
of capacity. The average monthly consumption 
is in the region of 80,000 tons. P. W. Ditchfield 
in a new issue of ‘‘ Notes on America’s Rubber 
Industry ’” pleads for a faster build up of 
synthetic rubber capacity abroad. His argu- 
ment rests on the present lack of balance 
in synthetic/rubber consumption in _ the 
U.S.A. (a ratio of 63 to 37) compared to 
the rest of the world (a ratio of 20 to 80). 
Rubber consumption is expected to continue 
to increase while the supply of natural rubber 
will remain fairly static for the next few years. 
(Chem. & Eng. News, 1957/Nov. 11/30.) 


BuTyL RUBBER 


XTENSIVE studies in the compounding 

and vulcanization of butyl rubber have 
produced a new composition called H.T.B. It 
is superior to ordinary butyl in several 
categories. The dry heat resistance for sustained 
operation is 350° F.; the compression set is 
extremely low, about 4 of straight butyl at 
300° F.; and, it has improved chemical resist- 
ance. Comparisons between H.T.B., natural 
rubber, G.R.S., Butyl, Neoprene and Buna N 
are given. 
(Prod. Eng. 1957/Nov./90.) 
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ULTRASONIC TESTING 


‘~ RABENDORFER examines the possibility 
of non-destructive testing of finished 
plastic parts by means of ultrasonic “* impulse- 
reflection methods” utilizing very high 
frequency excitation. He shows how the 
method may be used to detect imperfections 
such as porosity and fissures, citing as examples 
experiments on extruded rods of Durethan. 
Precautions which must be taken in practice to 
avoid misleading results are touched upon and 
it is observed that the methods may also be used 
for evaluating certain of the fundamental 
mechanical and physical properties of the 
materials. Apparatus, procedure and test 
results are illustrated. 


(Gummi und Asbest, 1957/Oct./544.) 


IDENTIFICATION OF PLASTICS 


N a paper presented at the 18th Conference 

of the U.I.Q.P.A., Ivo Ubaldini reviews 
methods for the identification of plastics and 
high polymers and presents a systematic scheme 
of analysis based on his own critical appraisal 
of various available methods. The scheme is 
presented in detail in tabular form. 


(Industria y Quimica Revista de la Asociacién 
Quimica Argentina, 1957/No. 3/163.) 


TECHNOLOGY 


RECOVERING WASTE PAPER CONTAINING 
SYNTHETIC RESINS 


HE account refers to the growing quantities 

of paper which are now being treated with 
synthetic resins such as U.F. resins, carbimide 
resins and melamine-formaldehyde resins and 
indicates that whereas hitherto, it has been 
customary to attempt to remove such im- 
pregnated paper from general scrap, this is no 
longer economically possible or desirable. 
Reports are presented summarizing recovery 
schedules which have been developed and 
operated successfully for some years. Attention 
is given to different types of impregnated 
paper and variations in the processing required 
for each. It is indicated that recovery of these 
papers requires up-to-date plant, capable of 
meeting stringent and controlled operating 
conditions. Installation of such plant demands 
considerable capital outlay and this often puts 
smaller organizations at a disadvantage. 


(Wochenblatt fiir Papierfabrikation, 
Mid-November/815.) 


1957/ 


DESIGNING FOR THERMOPLASTICS 


N the first part of an article on plastics 

mouldings the author, J. E. Johnston dis- 
cusses compression and transfer moulding and 
the materials which use this method for mould- 
ing. After giving brief summaries of the 
properties of phenolic, urea, melamine and 
alkyd moulding materials Mr. Johnston deals 
with the design of products using these 
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materials. He suggests several factors whic) 
should be borne in mind when designing com. 
ponents but wisely adds that exceptions to mos: 
of them can be made at appropriate cosi. 
A description of the moulding processes ani 
types of mould employed is also given. 


(Mat. in Des. Eng. 1957/Nov./126.) 


SR RC 


APPLICATIONS 


PLASTIC GEARS 


OULDED and turned gears from nylon, 

and laminated materials are discussed in 
a survey of materials for gears by N. E. 
Woldman. A working stress of less than 4,500 
to 4,900 p.s.i. at temperatures below 150° F. 
give the optimum performance for nylon gears. 
As a rough guide to the strength of a laminated 
gear its power transmission capacity is approxi- 
mately the same as that of cast iron. The 
advantages of plastic gears of all types are 
enumerated. 


(Mat. in Des. Eng. 1957/Nov./161.) 


REINFORCED POLYESTERS IN BUILDING 


N exhaustive and critical review of all the 

practical advantages and disadvantages of 
glass-fibre reinforced polyesters in building 
technology, especially for roofing purposes. 
The article is re-printed from “* La Revue 
Batir.” The conclusions drawn are that this 
material, especially in the form of corrugated 
sheet has a great future for building purposes 
but that it is not to be regarded as a miracle 
material. It is not a sound or thermal insulator 
and its actual life and age properties as a roof 
cover are not yet known. 


(Revue de la Couverture Plomberie, 1957/Oct./ 
30.) 


TRAVELLING WATER LABORATORY 


N a description by O. Sturz of a mobile 

laboratory designed for chemical and 
biological investigation at actual water sides, 
reference is made to analytical apparatus which 
includes rapid acting burettes (Schilling), form- 
ing part of a rigidly mounted unbreakable kit 
for titrometry. The burettes are of polythene 
and the same material is used for stock reagent 
bottles. Reference is made to the difficulty of 
devising a holder for measuring cylinders and 
similar delicate glass apparatus to protect them 
against breakage and here extensive use is 
made of foamed rubber for shock proofing. 


(Gesundheits-Ingenieur, 1957/Nov./326.) 


ARTIFICIAL “‘ Foot ” FOR MEASURING 
THERMAL CHARACTERISTICS OF FLOORING 


FTER defining the nature of the “warmth” or 
otherwise of flooring, the account indicates 
practical difficulties in the measurement of this 
property using the human foot as a standard. 
To overcome this difficulty an artificial ‘* foot ” 
with specially located thermocouples and 
approximating in its temperature reacting 
characteristics to the human foot is described. 
Reference is made to various types of floor 
covering including plastic linoleums, based on 
materials of different thermal insulating value. 
Graphs derived by means of the artificial foot 
are presented. 


(Gesundheits-Ingenieur, 1957/Nov./289.) 
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T was announced recently by W. R. Grace & 

Co.’s Polymer Chemicals Division that their 
high density polythene plant in Baton Rouge, 
Louisiana, has completed its first six weeks of 
successful operation. 

The new plant with an annual capacity of 
50,000,000 pounds is the largest plant of its 
kind in the world to come on stream as an 
integrated operating unit. It is also the first 
polythene plant to be built in Louisiana. 
The process employed by Grace was developed 
and licensed by Phillips Petroleum Co. of 
Bartlesville, Oklahoma. 

The plant built by the Fluor Corporation 
Ltd., of Los Angeles, was under construction 
for less than 15 months. The overall investment 
in commercial plant, research and development 
facilities exceeds $18,000,000. 

Many factors contributed to the Grace-Fluor 
achievement of bringing this plant on stream 
without any hitches. The entire operation is 
characterized by automation and extra sensitive 
care in maintaining extremely high purity in 
all the materials used in the plant. Purified 


ethylene is combined with a solvent and reacted 
with itself in the presence of a catalyst. 





Se eC Pall 


New ULS. . Polythene Plant 


Preliminary details of the W. R. Grace high-density installation at Baton Rouge 


The importance of using a high purity 
catalyst is one of the keys to a new concept 
of polymerization at low pressures. Davison 
Chemical Co. Division of W. R. Grace & Co. 
was instrumental in developing the catalyst 
presently used in the commercial process. 
They are actively working on new catalysts for 


A view of the compres- 
sor area,W. R. Grace & 
Co.’s new high-density 
polythene plant, Baton 
Rouge, Louisiana. At 
the top of the page is an 
exterior view of the 
plant at night. 


Giant extruders in the 
finishing area. Grace 
engineers have tried a 
new approach to the 
conventional _ cooling 
technique which often 
proved cumbersome 
and hard to manage. As 
the strands of Grex, the 
trade name of Grace’s 
new resin start from 
the extruder, they are 
chopped by a rotating 
cutter with four knife 
blades into pellets re- 
sembling miniature 
aspirin tablets. They 
fall into a water bath 
and then are air dried 
on a conveyor tray 
before proceeding to 
the bagging operation 
by an elaborate airvey- 
ing system, 





improved polythene processes and for other 
newer polyolefins being developed in research 
laboratories in many parts of the world. 

After the ethylene has been polymerized to 
form a white, crystalline linear polyethylene, 
all unreacted ethylene is stripped from the 
product and finally all catalyst is removed. The 





pure Grex polymer is formed into uniform 
pellets which are packaged into 50 Ib. bags for 
shipment to plastic fabricators. 

A number of safety features have been 
utilized in the graphic panel control rooms 


of the plant. If an operator pushes the wrong 
button, a foolproof interlock system catches 
the error automatically before the process step 
is carried out, thus insuring quality of product. 
Another safety feature, the sprinkler system, is 
intricately patterned so that each section can 
be deluged with water in a matter of seconds 
from control rooms or near the location of the 
vessels themselves. Inert gas is used to render 
hydrocarbon containing atmospheres explosion 
proof. Elaborate safeguards have been installed 
to eliminate polymer “ freezing or set-up ” in 
the complex network of pipelines during 
process interruption. 

A staff of 225 with an annual payroll of 
$1,500,000 will man the plant on a three-shift 
basis. Most of the plant operators and 
maintenance crew were recruited from 11 
towns close to Baton Rouge. 
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New Productions 


Pressure of space in this issue has necessitated reducing this feature from three 


pages to two this month. Additional matter will be published in the next issue. 






















(Left) The Lambretta three-wheeled scooter is being launched 

on the British market by the agents, Spurling Motor Bodies, Ltd., 

London, N.W.9, with glass fibre reinforced polyester resin cab and 

boxvan body made by Mickleover Transport, Ltd., London, N.W.10. 

The plastics body weighs some 50 Ib. and features a sliding corrugated 

‘\ shutter at the rear. The floor is of a slightly thicker laminate than 
‘ the one-piece sides and roof component. 


(Right) The new lockable carrying case 
for the Remington Rand Quietriter and 
Letter-riter portable typewriters. Made of 
finest quality Kraft fibre reinforced resin it 
is surfaced with a tough and washable 
polyvinyl material. The type- 
writer is cradled in foam rubber 
cushions and easily removed when 
required. 


(Above) This lorry cab produced by Tarslag 
Limited, of Stockton-on-Tees, has been moulded 
in one piece from Bakelite polyester resin re- 
inforced with glass fibre material. The cab shows 
a weight saving of about 5 cwt. compared with a 
normal cab of. metal and timber construction. 















(Above) Using an entirely 
new method of construction, Turner & Brown 
Limited, of Bolton, have designed and manufactured a number of exception- faa 
ally large p.v.c. acid resisting fume hoods. The Turbo fume hoods rely on 
their strength from mild steel tubing, which is completely sealed in p.v.c. 
Special jointing unions permit the framework to be built to any design 
speedily and efficiently. After assembly of the main framework, it is 
sheeted in with $ in. thick Cobex rigid p.v.c. 

(Right) The completion of the thousandth ‘“ Amanda” water scooter 
in reinforced plastics is announced by Microplas Ltd. These water scooters, 
of which large numbers have been sold for export, are made with Cellobond 
polyester resin and chopped strand mat Fibreglass reinforcement. Buoyancy 
blocks of expanded polystyrene are fitted inside the hull, and are sufficient 
to. support the weight of boat and engine if the craft should fill with water. 
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(Right) There is still a large market for adult chamber pots— 
in hospitals, hotels and other institutions. An 8-inch chamber 
pot made in polythene has been brought out by the Halex 
Division of the British Xylonite Co., Ltd., as an addition to 
their Bex range. 











(Above) Barclay-Stuart (Plastics) Ltd., 25-27 
Brunswick Street, Luton, Beds, have obtained the 
production rights of a polythene application for v 
the mass production of shoes. Moulding a pair of PyRerrer to RR 
bases, in just under two minutes, incorporating 4 
a top layer of material, enables the shoe manufacturer to affix the 


* (Left) A new range of switch units has 
upper part of the shoe by conventional methods, i.e. by sticking with recently been introduced by Nettle Acces- 
adhesives, etc., and reduces the cost. 


sories Ltd., Harper Road, Wythenshawe, 
Manchester, 22. Known as the Find-a-Lite 
switch units these incorporate both phenolic 
and urea mouldings. A feature of their 
design is the incorporation of a fluorescent 
coated neon lamp which glows when the 
switch is off. 


























(Right) A new type of point =. » 
of sale display and dispenser 
stand is now being distri- 
buted by Rowntree & Co., 
nc Ltd. (The Cocoa Works, 
eal York), to confectioners 
throughout the country. The 
stand, which is for their well- 
known fruit gums, is moulded 
by Stewart Plastics Ltd., of 
Purley Way, Croydon, 
Surrey, using Styron 475 
polystyrene. 


(Above) The new Tommee Tippee de luxe nursery 
jar set is of virtually unbreakable Tenite poly- 
ethylene, moulded in soft pink and blue or mint 
and maize. The tray has an upright handle per- 
mitting the complete set to be carried with one 
hand and the jars fit snugly into openings in the 
tray. The set is manufactured by Westland 
Plastics, Inc., Los Angeles 23, California, U.S.A. 


(Right) A new plastic cloche produced by Hommade 
Ltd., London, W.3, and shown for the first time at 
the Chelsea Flower Show, is claimed to have a life of 
three to four years without deterioration. Called 
the Hevicrop, this cloche consists of four pieces: 
two side supports, a handle fitting and a sheet of 
transparent Cobex 3 ft. by 2 ft., which is supported 
at each end by sections of strip steel. The Cobex, 
rigid vinyl sheet manufactured by B.X. Plastics Ltd., 
is .02 in. thick and therefore very strong, but thin 
enough to allow excellent light transmission. 
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SEALING TONGS.—One of a series of 
Lorenz sealing machines is shown in the accom- 
panying illustration. These machines are now 
available in this country from Welwyn Tool 
Co., Ltd., 2-4 Stonehills House, Stonehills, 
Welwyn Garden City, Herts. 

The Lorette sealing tongs are a small 
portable unit providing efficient means of 
sealing thermoplastic foils by the heat-impulse 
method. Heating and cooling under pressure 
guarantees a quick and clean seal. Polyethylene 
foils, for example, may be sealed up to a total 
thickness of .1236 in., a length of 6} in., and a 
seam width of 3 in. All seams are airtight and 
waterproof. 

While in operation, the Lorette Sealer 

may be held manually or fastened to the table 
and operated by means of a foot pedal. 
” The Lorette Sealer consists of power supply 
unit W 150 and tongs WZ 150. Both jaws of 
tongs are equipped with a special Duplo 
heater tape } in. wide. As soon as the elec- 
trodes are closed, the power supplied by the 
power unit will be cut in automatically at a 
previously determined pressure, the tapes are 
heated and the plastic foils are then sealed 
under pressure. 

The heating period may be set to 0.3 or 
0.6 secs. by means of a toggle switch and is 
automatically maintained by a timing relay, 
eliminating the risk of failures caused by 
inattentive operators. 

To adjust the sealing temperature the heater 
tape current is continuously adjustable by 
means of a dial knob. Maximum voltage is 
8 volts and thus absolutely safe for the 
operator. 

In designing the Lorette special attention 
has been paid to light weight and practical 
form, to prevent all possibility of early fatigue 
of the operator. After a suitable break-in 





period 500 seals per hour may be attained. The 
unit is radio-shielded according to VDE 0875 
regulations. No special servicing is required. 

Other units in this range include larger and 
semi-automatic types, all of them operated on 
the heat impulse system. 


TAKE-OFF UNIT.—An all-purpose take- 
off of a new design has been produced by 
Piece-Parts and Assemblies, of Luton, one of 
the chief features being a set of special sectional 
pulleys which can be adapted to handle 
materials of any contour. 

The centre discs of the pulleys are turned to 
accommodate any projecting portion, while the 
companion or pressure disc is turned to conform 
in the most advantageous way to fit the 
opposite side of the material in work. 

For the purpose of economy, the centre 
sections of the pulleys are fitted with detachable 
outer rings which are of sufficient thickness to 
allow for the turning of any desired groove for 
the accommodation of the material in work 
and a number of these plain rings are supplied 
with the machine for replacement purpose. 

However, the machine is supplied with a set 
of plain rubber covered rings for use where any 
flat material is being handled. 

The haul-off referred to above is powered by 
a Carter-Croft motorized variable speed gear 
box. 

The machine frame is fitted with adjustable 
feet having shock absorbing inserts to prevent 
slip and allow for correct alignment with the 
die head of any extruder. 

When the feet are screwed upwards the 
machine comes down to rest on the heavy 
castors which enable one operator to remove 
the unit. 

Further details can. be obtained from the 
Company at 112 Midland Road, Luton, Beds. 


One of the Lorenz 
sealing machines now 
being distributed in this 
country by Welwyn 
Tool Co., Ltd. 
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General 





Ampholytic Surface Active Agents.—P. R. 
Masek (Research Laboratories) Ltd., Stevenson 
House, 155 Fenchurch Street, London, E.C.3, 
have developed a new ampholytic surface 
active agent known as Desil. Desil is a salt of 
n-lauryl (aminosulphonic) beta amino butyric 
acid. 


Turret Milling Machine-——The models of 
the W.M. 369 turret milling machine intro- 
duced at the Machine Tool Exhibition are now 
in full production. The W.M. 369 is a versatile 
machine designed for milling, boring, jig 
boring at any angle, keyway and end milling, 
die sinking and mould and pattern making 
Besides the standard equipment it can be fitted 
with a slotting head and a longitudinal table 
power feed. Further details can be obtained 
from Woodhouse and Mitchell, Wakefield 
Road, Brighouse, Yorks. 


Fibres from Albumin.—Two new artificial 
fibres made from albumin and described as 
“eminently suitable for replacing natural 
wool,” have been produced in Hungary. 

Laboratory experiments proved successful 
and test production of one of them, called 
Erilan, has begun jointly with a Polish factory 
at Lodz. 

The other, Gizolan, is described as an 
artificial silk with a woollen character, made 
from albumin and cellulose. Factory tests on 
the production of this new fibre will start 
before the end of the year, reports the news- 
paper Esti Hirlap. 

Estimated manufacturing costs of the two 
new man-made fibres is approximately one- 
third of the price of imported wool, which 
they are intended to replace. 


Proposed Adoption of the Brussels Nomen- 
clature as the Basis for the United Kingdom 
Customs Tariff.—A White Paper has been 
published describing proposals for the adoption 
of the Brussels Nomenclature for the United 
Kingdom Tariff under powers to be conferred 
by the Import Duties Bill now before Parlia- 
ment. Subject to the approval of Parliament, 
the Government propose that a new tariff 
structure based on the Brussels Nomenclature 
should be brought into force with effect from 
January 1, 1959. Copies are obtainable from 
H.M. Stationery Office and branches. Cmnd. 
305. Price 8d., by post 10d. 


Society of Chemical Industry Symposium.— 
Further information is now available about the 
Plastics and Polymer Group Silver Jubilee 
Symposium which will be devoted to the 
fundamental investigation of mechanical and 
electrical processes in polymers and the 
physical testing of polymers. It will be held 
at the William Beveridge Hall, Senate House, 
University of London, London, W.C.1, on 
Tuesday, April 15, Wednesday, April 16, and 
Thursday, April 17, 1958. 

The proceedings will be conducted under the 
general chairmanship of Mr. C. E. Hollis, 
Chairman of the Group, and Dr. V. E. Yarsley, 
Mr. C. G. Garton and Dr. L. R. G. Treloar 
will take the chair for the three daily sessions. 

The provisional programme is as follows :— 
Tuesday, April 15, 1958. 

Crystallinity in Polymers. C. W. Bunn. 

The Relationship between Surface Friction and 
Bulk Elastic Properties of p.v.c. D. I. 
James and R. H. Thomson. 
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The Properties of Plastics at Very Low Tem- 
peratures. G. C. Ives and J. A. Mead. 

Mechanical Properties of Sheet Forming 
Thermoplastics at Fabrication Tempera- 
tures. L. W. Turner. 

The Permeability of Plastics and Rubber to 
Water and Water Vapour. G. Sivadjian. 
The Effect of Injection Moulding Conditions 
and Flow Orientation on Properties. D. J. A. 

Lee, R. A. Horsley and P. B. Wright. 
Wednesday, April 16, 1958. 

Electrical Tracking Testing. G. C. Ives and 
M. M. Riley. 

The Relationship between Conductivity and 
Dielectric Properties. W. Reddish. 

The Effects of Electrical Discharges on 
Plastics Materials. N. Parkman. 

The Assessment of Toughness of Plastics 
Material. G. Hulse. 

Mechanical and Electrical Properties of Filled 
Melamine Resins. D. E. Morgan and C. P. 
Vale. 

Thursday, April 17, 1958. 

Resilience of Polymers. M. Gordon. 

Dynamic Testing of Plastics. E. B. Atkinson 
and R. F. Eagling. 

Measurement of Significance of Modulus and 
its Correlation with other Physical 
Properties. E. A. W. Hoff. 

Optical Effects in Polymers under Strain. 
D. W. Saunders. 

Temperature Frequency Equivalence of Poly- 
mers. A. R. Payne. 

Dynamic Properties of Partially Crystalline 
Polymers over a Wide Temperature Range. 
A. C. Woodward. 

Preprints of the papers will be supplied to 
those who register for the symposium. The 
registration fee will be £1 10s. for members of 
the S.C.I. and £4 for non-members. Applica- 
tion forms may be obtained from the Assistant 
Secretary (Plastics and Polymer Group), 
Society of Chemical Industry, 14 Belgrave 
Square, London, S.W.1. 


Company News 


British Titan Products Co., Ltd., have 
moved their head office to 10 Stratton Street, 
London, W.1. 

Arnoplast Ltd. have moved to larger pre- 
mises at Queen Elizabeth Avenue, Hillington 
Industrial Estate, Glasgow, S.W.2. 

The Airscrew Co. & Jicwood Ltd., Wey- 
bridge, Surrey, are now offering a design 
service in connection with their Hardec, 
decorative melamine surfaced hardboard. This 
service will give the customer a choice from a 
selection of designs from a wide range of 
suitable papers offered by Sanderson and other 
sources; the incorporation of the customers 
own exclusive design; or the commissionary 
through the service, of a special design. 

General Engineering Co. (Radcliffe), Ltd., 
announce that their London office is now at 
6 Lambeth Road, London, S.E.1, the Midland 
Office is now at 283 Stratford Road, Shirley, 
Solihull, Warwickshire. A new office has been 
opened in Scotland at 15 Moray Place, 
Edinburgh, 3. 

Chemidus Plastics Ltd. have moved their 
sales and administrative offices to 26 Progress 
Way, Purley Way, Croydon, Surrey. The 
accounts department will be retained at 
ee Buildings, South Place, London, 

Cz: 

Erinoid Ltd.—The following is an extract 
fom a statement by Mr. C. E. Cleeve, chairman 
cf Erinoid Ltd., made on December 18. “ At 
@ meeting on December 13, 1957, between 
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representatives of Singer & Friedlander, 
Kleemann’s and of your Board, it was stated 
that Kleemann’s had received acceptances of 
their offer in respect of £208,804 Preference 
Stock and £167,648 Ordinary Stock. In the 
case of the Ordinary Stock this represents about 
40% of the amount in issue and of this between 
16 and 17% was acquired by direct purchase, 
so that, in effect, about 23% of the Ordinary 
Stockholders had accepted the offer. In the 
case of the Preference Stock the acceptances 
represent about 63 per cent. of the amount in 
issue, of which about 21% was acquired by 
direct purchase. On this basis Kleemann’s 
would now hold approximately 51% of the 
total voting strength.” 

R. H. Windsor Ltd. announce that they 
intend development in Canada. A subsidiary 
has been formed with head offices at Toronto 
with the title R. H. Windsor of Canada Ltd. 
Mr. Arthur G. Dennis, chairman of the parent 
company, will be chairman of the new 
Canadian company and with Mr. R. E. G. 
Windsor joint president. 

Resinoid & Mica Products Ltd.—A serious 
fire at the Balsall, Birmingham, works of 
Resinoid & Mica Products Ltd., a subsidiary of 
Southern Areas Electric Corporation, will 
inevitably cause disruption to the production 
line. 

Mr. Whiteford Milligan, managing director, 
said that the extent of the damage is such that 
there must be an interval before even limited 
production is resumed. 

Siemens Edison Swan Ltd., at their new 
factory in Tottenham, are now equipped to 
coat with p.t.f.e. dispersion articles of all 
sizes. Newly installed plant includes sintering 
ovens capable of accepting parts equivalent in 
size to a double-decker bus, and conveyor 
ovens will handle large quantities of small 
parts. 

Board of Trade v. Easterns Ltd.—On 
Friday, November 15, the adjourned hearing 
was completed at the South-Western 
Magistrate’s Court before Sir John Cameron, 
of the case in which the Board of Trade 
prosecuted Easterns Ltd. under _ the 
Merchandise Marks Act for a sale by them to 
a customer of a table which they represented 
was surfaced with formica laminated plastic 
but was, in fact, another product. Sir John 
found that the defendants had been guilty of 
an offence under this Act and imposed a fine 
and costs, and during the course of his judg- 
ment said, in effect. that there had been a 
suggestion that not only the public but the 
trade used the word Formica generically. He 
did not accept this and added that the sooner 
the practice was discontinued the better. 


Personal 





Mr. R. R. Todd.—It is with deep regret that 
we hear of the death of Mr. R. R. Todd, in 
his 91st year. He had been in the plastics 
industry for a great number of years as London 
manager for Birkbys Ltd. until his retirement 
in 1946. He was one of the founders of the 
British Plastics Moulding Trade Association 
followed by the British Plastics Federation. 

Dr. R. Holroyd.—The Castner Gold Medal 
of the Society of Chemical Industry was 
instituted to commemorate the work of 
Hamilton Young Castner and is one of the 
Society’s senior awards. The medal is awarded 
every two years and for 1958 Dr. R. Holroyd, 
deputy chairman of Imperial Chemical Indus- 
tries, has been appointed Castner Medallist. 

Dr. Holroyd will receive his medal and 


2I 


deliver the Castner Lecture on some aspect of 
the petrochemical industry, early next year. 
Previous Castner medallists are Sir Alexander 
Fleck, F.R.S., Dr. Christian Aall, Dr. Robert 
Swain and Sir Christopher Hinton, F.R.S. 

Mr. P. J. A. Lachelin has been appointed a 
director of John Dale Ltd., and elected 
deputy chairman. 

Mr. W. H. Apthorne, the managing director 
of Cambridge Instrument Co., Ltd., retired 
from executive duties at the end of December. 
He will retain his seat on the board, and will 
continue to be available for special duties as 
deputy chairman. 

Mr. Apthorpe has been succeeded as 
managing director by Mr. H. C. Pritchard who 
held a senior responsible position with Messrs. 
Elliott Bros., and has had a distinguished 
scientific and administrative career. 

Mr. F. H. Smith.—It is with deep regret that 
we hear of the death of Mr. F. Horwitch- 
Smith, managing director of Horwitch-Smith & 
Co., Ltd. 

Mr. H. A. Cooper, director and joint general 
manager of The Micanite & Insulators Co., 
Ltd., having reached normal retiring age, and 
after 44 years’ service, relinquished executive 
responsibilities at the end of last year. He is, 
however, continuing with the company in an 


Mr. H. A. Cooper. 


Mr. R. F. Archer. 


advisory capacity and will remain on the board 
for a further period. Mr. R. F. Archer, who 
has latterly worked in parallel with Mr. 
Cooper as director and joint general manager, 
has been appointed managing director. 

Mr. J. F. Perry has retired from the Board 
of Metropolitan-Vickers Electrical Export Co., 
Ltd., of which he was managing director, and 
concurrently from the board of the parent 
company, Metropolitan-Vickers Electrical Co., 
Ltd. Mr. F. R. Mason has been appointed 
managing director of Metropolitan-Vickers 
Electrical Export Co., Ltd., and Mr. H. F. 
Bibby as the export company’s general 
manager 

Concurrently, Mr. F. R. Mason was 
appointed to the boards of Metropolitan- 
Vickers Electrical Co., Ltd., and Associated 
Electrical Industries Overseas Ltd. 

Mr. J. J. Hambidge.—The directors of the 
British Vacuum Cleaner & Engineering Co., Ltd., 
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announce with deep regret the sudden 
death of their chairman, Mr. J. J. Hambidge. 
Mr. Hambidge was 67. 

Mr. P. W. Michelson, formerly sales manager 
of Extrudex Ltd., has been appointed a director 
of Cawley Plastics Ltd., of Weybridge, Surrey. 
This is a specialist fabrication company and 
intends to fill the existing need for precision 
fabrication in both thermoplastics and glass- 
fibre laminates. 

Byron J. Anderson has been named manager 
of the polyethylene plant which will be built at 
Houston, Texas, by National Petro-Chemicals 
Corporation. The announcement was made by 
Robert H. Cornwell, vice-president in charge 
of production for U.S. Industrial Chemicals 
Co., division of National Distillers Products 
Corporation. The National Petro-Chemical 
Corporation is a subsidiary of U.S.I. and 
Panhandle Eastern Pipeline Co. 

In 1943 Mr. Anderson graduated from the 
University of Alberta in Canada with a 
Bachelor of Science in Chemical Engineering 
degree. 

Mr. Anderson is a member of the American 
Institute of Chemical Engineers. 

The announcement that National Petro- 
Chemicals will construct their second poly- 
ethylene plant at Houston, Texas, was made on 
September 25, 1957, by Dr. Robert E. Hulse, 
vice-president. The company is now operating 
a 100-million pounds-per-year polyethylene 
plant at Tuscola, Illinois. The Houston plant 
will produce 75 million pounds per year of 
intermediate density polyethylene resins which 
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will be sold by U.S.I. under the trade name 
Petrothene. The new plant is scheduled to 
start operation late in 1958. 


Meetings 





: January 

14th.—“*‘ New Synthetics in Cables,” by 
W. S. Penn. A London Section Meeting of the 
Institution of the Rubber Industry, to which 
members of the London Section of The 
Plastics Institute are invited, at 26 Portland 
Place, W.1. 7 p.m. 

14th.—* Plastics in Industry,” by a lecturer 
from the Plastics Institute. The Manchester 
Branch of Incorporated Plant Engineers, at the 
Engineer’s Club, Albert Square, Manchester. 
7.15 p.m. 

15th.—“‘ Electro Formed Moulds,” by 
P. Spiro. The North-Eastern Section of the 
Plastics Institute, at the Second Dining Room 
of the Eldon Grill, Grey Street, Newcastle. 
7 p.m. 

15th.—‘‘ Cast Resins,”’ by K. A. Scott. The 
Yorkshire Section of the Plastics Institute, at 
St. Mark’s House, 186 Woodhouse Lane, 
Leeds. 

16th.—‘‘ Advance in Injection Moulding 
Techniques,” by L. R. Small and A. G. Elwell. 
The Midlands Section of the Plastics Institute, 
at The Grand Hotel, Leicester. 6.45 p.m. 

17th.—Annual Dance of the London Section 
of the Plastics Institute, in the Grand Ballroom, 
Criterion, in Piccadilly, London, W.1. 8 p.m. 

17th.—** Assessment of Cure,” by A. A. 
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Tomkins. The Midlands Section of the 
Plastics Institute, the James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3. 
6.30 p.m. 


17th.—‘** The Use of Synthetic Materials as 
Adhesives,” by A. Baker. A joint meeting of 
the North-Western Section of the Plastics 
Institute, with the Manchester Section of the 
Institution of the Rubber Industry, at the 
Engineer’s Club, Albert Square, Manchester. 
6.45 p.m. 


21st.—‘‘ European Free Trade Area,” a dis- 
cussion to be opened by J. H. Pinder. The 
London Section of the Plastics Institute, at the 
Wellcome Building, 183-193 Euston Road, 
N.W.1. 6.30 p.m. 


28th.—‘ Application of Plastics in Industry,” 
by G. W. Bowley. The South Wales Branch 
of the Incorporated Plant Engineers, at the 
South Wales Engineers’ Institute, Park Place, 
Cardiff. 7.15 p.m. 


31st.—Annual Dinner Dance of the North- 
Western Section of the Plastics Institute, the 
Grand Hotel, Manchester. 


February 
5th.—‘* Polyurethanes,” by Dr. Weinbrenner. 
The Midlands Section of the Plastics Institute, 
at the Grand Hotel, Leicester. 6.45 p.m. 


10th.—‘* Injection Moulding Machinery,” by 
E. Gaspar. Junior Lecture of the London 
Section of the Plastics Institute, at the Borough 
Polytechnic, Borough Road, London, S.E.1. 
6.30 p.m. 





HE Decombe wire coiling equipment is 

manufactured in France and sold through 
their agents in this country, Industrial Plastics 
Ltd., 93 Regent Street, London, W.1. This 
equipment is somewhat unique in design in 
that the pay-off reel is stationary and unwinding 
is carried out over the flange of the reel. 
Production rates are quoted as being 7,500 to 
8,000 yards per hour, for wire and cable of 
0.050 in. to 0.429 in. external diameter. 


Pay-off Equipment 
The pay-off stand consists of a revolving 
turret capable of supporting two drums. 
Loading of new drums is done by a hoist and 








sling which lifts the full reel on to the turret. 
Suitable axles and crowns are supplied for 
various drum sizes ranging from 24 in. to 
41 in. The crown is used to prevent the wire 
rubbing on the drum flange. The end of the 
wire is fed through the anti-ballooning device 
which effectively prevents the ballooning of the 
wire due to centrifugal force. 

From the drum the wire is fed through spark 
testing equipment which detects insulation 
defects indicating them by stopping the 
equipment, sounding a buzzer, and showing a 
red light. The fault is also registered on a 
fault counter. 


Coiling Machine 

After the spark tester the wire passes through 
an adjustable tension control, and over a guide 
pulley before being finally checked for size. 
This latter operation is a safety precaution 
which is actuated when over-size or under-size 
cable passes between two pulleys one of which 
is fitted to an arm and the other of which is a 
measuring wheel. Any difference in diameter 
of the cable from standard moves the arm 





4 Decombe Coil Winders 


which trips a micro-switch and thus stops the 
machine. It also serves as an automatic stop 
when the end of the cable from the drum is 
reached. A final wire guide which can be a 
pulley or stylus type according to the size of 
cable being coiled, feeds the wire to the coil or 
reel. The movement of this guide is fully 
adjustable to suit the varying traverses of 
different diameter cables. The pre-determined 
length of cable to be wound is set on a counter 
which records both the number of coils 
produced and also the length of cable on the 
coil or reel. The machine cannot be restarted 
until the counter has been reset to zero. 

For coil winding as opposed to winding on 
to reels a special head of the expandable barrel 
type is fitted. On completion of a coil it is 
removed from the machine by a supporting 
frame which allows it to be tied without 
collapsing and can be done when the succeeding 
coil is being wound. Five types of coiling head 
are available, with expanded barrel diameters 
ranging from 2} in. to 8% in. Each head is 
capable of taking two or three different coil 
widths. 





Three views of the Decombe wire coiling equipment, marketed in Britain by Industrial Appliances, Ltd. 
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Process Control By Weighing 


This article discusses the methods of automatic weighing in process 
control and has been written for “‘Plastics’’ by W. and T. Avery, Ltd. 


ie the chemical, plastics, food manufacturing 
and many other industries, materials have 
to be selected, blended and passed into process 
under very strict control, upon which depends 
the quality of the product and the economics 
of manufacture. 

Weighing provides the most accurate means 
for correct proportioning of materials, whether 
solids or liquids, and can be applied both to 
batch and continuous processes. 

One of the problems of the manufacturer 
considering new plant is to decide what degree 
of automatic operation is desirable and 
economic in his particular case. 

Modern weighing machines are capable of 
controlling processes with any degree of auto- 
mation and they can be designed to fit into 
manufacturing plant and to work in conjunc- 
tion with business machines for control and 
accountancy purposes. 

The diagrams and descriptions which follow 
show the various degrees of control that are 
available. 


The Open Loop Scale Control System 


Fig. 1 shows a simple case where a powdered 
material is being fed, by a conveyor unit, from 
an entraining hopper into a weigh hopper and 
the weight of material is indicated on a dial 
which is the measuring intrument. 
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Fig. 1. Open loop control system for batch 


weighing. 


An operator is necessary to observe the dial 
indication and to operate manually the con- 
trols to stop and start the feeder and to open 
and close the weigh hopper discharge door. 
The system is incomplete without the operator. 


The Closed Loop Scale Control System 


Fig. 2 shows the same weighing operation 
converted to a fully automatic closed loop 
system. 


LAT 


CONTROLLED ! 
ELEMENT oT a 


WEIGH HOPPER 


MEASURE & 
COMPARATOR 














AMPLIFIER 
& SERVO-UNIT 


CONTROLLER 





CONTROLLED ELEMENT (2) 





Fig. 2. Closed loop system. 


The dial of the scale is fitted with an adjust- 
able pre-set sensing device, which enables it to 
act, not only as a measure but also as a com- 
parator. When the correct weight of material 
has been fed into the weigh hopper, a signal is 
transmitted from the dial electrical circuit 
through an amplifier to a controller. 


In correct sequence the controller starts and 
stops the feeder element and opens and closes 
the discharge element. As long as such a 
system is provided with power and material it 
will continue to function. It is suitable for pre- 
packing and batch weighing of a single material. 
In actual practice, refinements, such as dribble 
feed and time lag compensation, are incor- 
porated for greater accuracy. 


The Avery 8618 electronic switch illustrated 


in Fig. 3 provides an efficient unit which can be 
fitted to standard dial scales and enables a 





Fig. 3. Avery electronic switch. 


simple operational cycle to be made fully 
automatic. The form of contact is such that 
there is no measurable influence on the 
accuracy of weighing, and the minute current 
passed is amplified before being passed to the 
relay cubicle. It is suitable for the type of con- 
trol illustrated in Fig. 2. 


Other forms of control are in use such as the 
photo-electric cell, capacitance or electro- 
magnetic inductive devices. They each serve 
to produce a signal when the scale pointer 
reaches a predetermined weight value and 
impose little or no load on the weighing 
mechanism. 


When more than one material has to be 
batch weighed two alternatives are possible. 


Each material may be weighed in a separate 
scale. This permits a flexible layout but has 
greater demands on cost and space. Whilst 
each scale unit may have simple controls the 
interlocking system between them may be 
complex. 


Alternatively a number of materials may be 
weighed in one scale by a suitable disposition 
of the storage bins, and by arranging the feeder 
units radially around the weigh hopper. 

With this arrangement there is a further 
choice between the alternatives of weighing and 
discharging each material in turn and 
separately, or by weighing each material in 
turn cumulatively and discharging the com- 
plete batch as a whole. 

The latter method is quicker but needs a 
much larger scale with a resulting increase in 
the value of the minor weight division. 

If there are too many ingredients to allow all 
the feeders to be clustered round one weigh 
hopper then two or more weighing units will 
be required. 

If the mix is to contain large quantities of 
some ingredients and much smaller quantities 
of others it is best to have a heavy capacity 
scale to deal with the bulk quantities, and a 
smaller one to deal with the trace ingredients. 
By this means the desirable ratios between 
accuracies and weights are preserved. 

Fig. 4 shows an arrangement of multiple 
feeds to a heavy capacity scale and to a light 
capacity scale. 

When two or more scales work together in 
one plant they can be interlocked so that 
weighing and discharge take place simul- 
taneously and the same number of cycles is 
completed by each in a given time, ensuring 
correct proportioning. 

The controls of these systems should always 
be arranged to fail to safety so that if the supply 
of any one material should cease or any opera- 
tion in the cycle fail then the whole sequence 
is stopped and warning given. If the power 
supply fails then the system should restart at 
the point where it stopped on the restoration 
of the supply. 

The number of electrical signals required for 
a complete sequence handling several different 
ingredients becomes too complex for a simple 
electrical contact fitting direct to the weighing 
unit. 

There are several established methods of 
transmitting electrical information from weigh- 
ing instruments to produce useable signals for 
the control of complex sequences of operations. 


Torque Amplifier System of Control 


The torque available at the indicator spindle 
of a dial scale is very small and no power is 
available for driving control gear directly. This 
also applies to any other part of a scale 
mechanism no matter of what form. 

W. & T. Avery, Ltd., have developed a 
precision drive coupling a dial indicator to the 
armature of a sensitive magslip which is 
thereby rotated by the scale without the 
absorption of a noticeable amount of torque. 

When the scale rotates the magslip armature 
out of synchronism with its field a weak 
electrical signal is generated which is amplified 
in an electronic unit and used to drive a servo- 
motor rotating the magslip field and restore 
synchronism between field and armature 
circuits. The signal then vanishes and the 
servo-rotative restoring motion ceases. 

The magslip field assembly has therefore 
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Fig. 4. Arrangement of multiple feeds. 


been made to rotate under power through 
exactly the same angular movement as the 
scale indicator. 


Surplus power from the servo-unit is also 
available to rotate a shaft upon which can be 
mounted a gang of robust adjustable switching 
units. These rotative switches are thus power 
driven through exactly the same angular 
movement as the scale indicator within a very 
close tolerance, and they do not put any load 
or drag on the weighing mechanism. 


The layout in Fig. 5 is the basis of the weight 
control system used in several recent plants for 
the automatic batching of multiple ingredients 
and installed by W. & T. Avery, Limited, for 
well-known producers of provender and 
agricultural products (Fig. 6). 


The servo driven rotative switches may be set 
manually to operate at any desired weight 
within the range of the scale dial. As many as 
13 have been coupled to one scale controlling 
that number of different materials being fed 
to a single weigh hopper. The switches may 
have a second contact which slows down the 
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(Above) Fig. 5. Typical example of weight 


control system. 


(Left) Fig. 6. An 

installation of the 

Avery system, show- 

ing the control 
panel. 
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main feed to a dribble to enable high speed 
weighing to be achieved with accuracy of 
cut-off. 

Provision is made in the design for adjust- 
ably setting the final cut-off to operate slightly 
before the precise weight of material is in the 
weigh hopper. This allows for the small, but 
inevitable, time lag between the registration of 
the scale indicator and the stopping of the feed 
mechanism. 

By means of a separate servo-power copying 
unit the gang of weight control switches may be 
located at a distance from the weighing station. 
They may be installed in a central control room 
accommodating other controls and _ instru- 
mentation for the complete processing sequence 
of the plant. 

More recent developments aim at eliminating 
completely any possible human errors which 
may be made in the setting up of the informa- 
tion on the control panel. 

The set position cut-off switches are replaced 
by a sensitive analogue device which is capable 
of producing a signal exactly proportional to 
the weight indicated. by the scale. This system 
can be used to operate an automatic null 
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VIEW IN DIRECTION “A” 


balancing servo-system in the electrical control 
circuit. 


Control data in the form of punched cards 
can be fed into the equipment giving precise, 
pre-checked and repeatable information to the 
weighing mechanism. 


The actual performance of the scale can be 
read out in various ways, can be recorded on 
printing devices such as an electric typewriter 
or business computing machine, or it can be 
fed into a card punching machine producing a 
card which can be used into the automatic 
accountancy system of the plant. 


The ability to obtain a precise electrical 
signal from a weighing machine with a degree 
of accuracy compatible with the best industrial 
scale performance is an important development 
and depends upon the correct design of the 
associated and specialized electrical com- 
ponents. 


It enables fully automatic, foolproof and 
precise weight control to be incorporated in 
manufacturing plants of the most modern 
conception. 
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Compound Water Meters.—George Kent 
Ltd. announce the introduction of an entirely 
new class of trade water meters, known as the 
Compound, for the measurement of widely 
varying cold-water flows. The Compound 
meter, which supersedes the well-known 
Torrent Combination meter, has a_ wide 
measuring range, which in the case of the 3 in. 
is over 500: 1 within accuracy limits of 2%. To 
achieve this range, two completely separate 
measuring units are used, one for high and the 
other for low flows, both of which, with an 
automatic change-over valve to select the unit 
required, are contained in a single compact 
meter body. Only one measuring unit can 
register at a time. 

Basically, the Compound meter consists of a 
body casting containing four main components: 
a high- and a low-flow measuring unit, an 
automatic change-over or pilot valve, and a 
main valve. At low flow rates, both the pilot 
and main valves being in their bottom positions, 
the flow is passed through the top skirt of the 
pilot valve to be metered by the low-flow 
measuring unit, which is a standard Kent 
Master semi-positive rotary-piston water meter. 
As the flow approaches the change-over point, 
it exerts sufficient force to overcome the weight 
of the pilot valve, which starts to rise. This 
action is assisted by the impact of the flow 
stream on a small disc attached to the top of 
the pilot valve. As the pilot valve begins to rise, 
the flow through its top skirt is restricted, thus 
increasing the upward forces acting on it so as 
to give an instantaneous valve movement. The 
pilot valve in this new position completely cuts 
off the flow through the Master meter. In 
rising, a passage is opened through the bottom 
skirt of the pilot valve and the flow is diverted 
through a cored channel in the meter body, to 
be measured by the high-flow unit, which is a 
standard Kent Torrent inferential water meter. 
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Up to this point, the main valve remains closed, 
but the pressure drop across the bottom section 
of the pilot valve also acts across the area of the 
main valve, tending to cause it to lift. This rise 
is assisted by the pressure drop across the 
Torrent meter, which acts upon a piston lifting 
the main valve to the position of minimum loss 
of pressure. With a decrease in the flow rate to 
the change-over point, the Compound meter 
operates in the reverse manner, the main valve 
dropping first, followed by the pilot valve. 
Again the pilot-valve movement is instantan- 
eous. The valves are designed so that the flow 
is reverted from the high- to the low-flow unit 
at a flow rate approximately 100 gal/h below 
that at which the change-over from low to high 
takes place, thereby eliminating any possibility 
of valve hunt. 


George Kent Ltd., Luton, Beds. 


Thermograph Recorder /Controller.—This in- 
expensive mercury-in-steel recorder/controller 
is representative of a comprehensive range of 
similar circular chart instruments which can be 
arranged to measure such variables as tem- 
perature, pressure, draught, humidity, and 
process time. 

The instrument illustrated is basically a 
2-point on-off controller which is capable of 
providing 2, 3, or multi-step action in conjunc- 
tion with such varied regulating devices as 
relays, microswitches, motorized valves, mag- 
netic valves, etc. The signal transfer medium 
can be air pressure, water pressure, or electrical 
energy. 

In view of the many control combinations 
available, this type of recorder/controller is 
now capable of being tailor-made to individual 
requirements and, in addition, provides simple, 
reliable control at an economical cost. 

An instrument recently supplied to the food 
preserving industry was specifically designed 
for the automatic control of cooking sequences 
of pickles in a steam-heated oven. For the first 
time, as many as six midget “ anti-chatter ”’ 
relays were fitted inside the instrument case, 
together with other devices such as re-set and 
trip switches. This arrangement effectively 
eliminated external wiring complications, a 
Satchwell motorized valve and a Klaxon alarm 
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Cambridge recorder/controller. 


being the only regulating or warning devices 
installed any distance from the instrument. 


Cambridge Instrument Co. Ltd., 13 Grosvenor 
Place, London, S.W.1. 


Electro-Magnetic Batch Counter.—The 
Londex Predetermined Counter, P.D.R.C., is 
fitted with a 4 in. dial calibrated from 1 to 99, 
and the setting knob provides means of moving 
the pointer to the desired position. 

The clutch solenoid is used to engage the two 
clutch plates which couples the camshaft to the 
ratchet wheel and also operates the cam and 
clutch contacts. When the count solenoid is 
energized, the ratchet wheel drives the camshaft 
and pointer one step at a time away from the 
preset position. Upon reaching the zero 
position, the contacts operate and according 
to the duty the clutch solenoid can either 
remain energized or be de-energized. 

One of the following contact arrangements 
can be fitted; a normally open contact closing 
at the end of the preset count; a normally 
closed contact opening at the end of the preset 
count: a normally open contact closing when 
the clutch solenoid is energized and opening 
at the end of the preset count; a normally 
closed contact opening when the clutch solenoid 
is energized and closing at the end of the preset 
count. 


Londex Ltd., Anerley Works, London, S.E.20. 
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TALKING SHOP... 


Borough Polytechnic Technical Luncheon. 
The staff of the Borough Polytechnic enter- 
tained to lunch on December 9 the members of 
the Advisory Committee to the Polytechnic of 
the London Section of the Plastics Institute. 
After lunch, and before a full session of the 
Advisory Section of the Committee, the full- 
time students joined the Committee for coffee. 
The purpose of the Advisory Committee is to 
assist the Polytechnic in the organization of 
full and part-time courses in plastics and the 
success of this collaboration may be seen in the 
fact that for the Academic year 1954—55, 
98 students were at the Borough Polytechnic 
studying plastics, whereas in the 1956-57 
period, 256 were registered. The Polytechnic’s 
four-year sandwich course has been approved 
by the National Council for Technological 
Awards as a course suitable for the award of 
the diploma in technology. Very successful 
intensive short practical courses have been 
operated and in March of last year the 
Polytechnic was host to the London Section’s 
one day symposium on ‘“*‘ New Developments 
in Continental Materials.”” The photograph 
below was taken following the luncheon and 
includes all of the full-time students at present 
at the Polytechnic and engaged on courses in 
plastics technology. 


* * * 


Western Section Dinner and Dance. The 
Annual Dinner and Dance was held on 
December 6 at the Queens Hotel, Cheltenham, 
under the chairmanship of Mr. E. K. L. 
Pollard. This was the 7th Dinner-Dance of the 
Western Section and many friends from other 
parts of the country were present including 
Mr. L. M. Read, chairman of the South Wales 
and Monmouthshire Section, and Mr. C. W. 
Welch, chairman of the London Section. 
Mr. Norman Punfield proposed the health of 
the Section on behalf of the guests and the 
British Plastics Federation. The function was 


extremely well organized and shows every sign 
of becoming one of the most popular social 
occasions in the Institute’s calendar. 


* * * 


Towards Couth English. In Great Britain 
the word “ inflammable ” denotes a substance 
that will burn, in America this same word 
means precisely the opposite. For once 
American logic cannot be challenged and the 
British Standards Institution have just decided 
to employ the word “flammable” as a 
positive step towards ending the confusion 
and at the same time towards more correct 
English usage. With any luck at all we shall 
all be saying soon that obstacles are superable, 
stains are delible and that some of our friends 
are at least couth if not positively charming. 


* * * 


Plastics Tooling. Following the recent 
publication by Bakelite Ltd. of excellent 
technical literature on the use of epoxy resins 
for tooling, I was interested to read a recent 
American report which notes the continued 
growth in the U.S. of the replacement of metal 
with epoxy resins for conventional tools in 
many industries. They include jigs and fixtures, 
drop hammer and draw dies, and stretch dies. 
The most notable advance of the resin tools 
has been in the aircraft and automobile 
industries. In view of the continuous replace- 
ment of tools due to new designs, breakages, 
etc., there is every possibility that for epoxy 
resins, a large tonnage outlet will develop in 
this area. 

7 * 7 


A White Christmas. By the time this para- 
graph is read Christmas will be little more than 
an indigestible memory. Readers will be 
pleased to learn, however, that some had a 
white Christmas if others didn’t. Roznov, in 
the Beskydy Mountains, Czechoslovakia, has 
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had a Christmas ski-ing competition, the ru: 
being covered with plastic snow from Eas 
Germany. It was probably a urea formaldehyd« 
material similar to that used in this country ir 
the making of the film ‘* Scot of the Antarctic.’ 
I remember when the ski jumping contest wa 
held on Hampstead Heath a few years ago wit! 
genuine snow specially imported from Norway 
The weather turned unexpectedly warm and i 
was touch and go whether or not it would lasi 
the evening out. 
* * * 


Diolpate Plasticizers. I recently attended a 
press conference introducing Diolpate plasti- 
cizers manufactured by Briggs & Townsend 
Ltd., and marketed by R. W. Greef & Co., Ltd. 
Of the linear polyester series, and having a 
molecular weight in the order of 7,000, these 
plasticizers have vastly reduced migratory and 
volatile characteristics. They have extremely 
low vapour pressures, remain pourable down 
to freezing point and do not thicken or 
solidify during storage. They are compatible 
with p.v.c., ethyl cellulose and certain syn- 
thetic rubbers. A detailed booklet on pro- 
perties, etc., is available from the manufac- 


turers. 
* * * 


The Worshipful Company of Horners Award 
of 50 guineas for 1957 goes to Mr. B. Smith, 
of Southend-on-Sea, employed by Ekco 
Plastics Ltd., for his entry of an illuminated 
bollard. The Council of the British Plastics 
Federation has decided to make a consolation 
prize of 10 guineas to Mr. J. M. Brennan, 
of Edinburgh, employed by the Scottish 
Education Department, for his entry of a 
child’s see-saw /chute. 


* * * 


The D.C.L. Phenol Process. The new process 
for producing phenol from cumene, success- 
fully developed in Great Britain by The 
Distillers Co., Ltd., and in the U.S.A. by the 
Hercules Powder Co., is to find its first large- 
scale application in the United Kingdom in 
the recently-announced Grangemouth plant of 
British Hydrocarbon Chemicals Ltd., in 
which D.C.L. and The British Petroleum Co., 
Ltd., are jointly interested. 

Based on the work of the D.C.L. Research 
and Development Department in its labora- 
tories at Epsom and its pilot-plant establish- 
ment at Tonbridge, the process has been 
licensed to many users abroad. It is used in 
practically all the major new phenol plants 
which have been built in recent years, and all 
expectations of its economy in operation and 
of the quality of its products have been fully 
realised. 

The commercial production of synthetic 
phenol is based on the indirect oxidation of 
benzene. All previous processes have involved 
the use of large amounts of sulphuric acid or of 
chlorine; as neither of these forms part of the 
final product, these chemicals either were 
wasted or involved a further expense in their 
recovery. In the new process neither is used. 
Instead, benzene is first made to combine with 
propylene to form’ isopropyl benzene 
(cumene), which is then oxidized to phenol 
and acetone. The overall conversion is very 
efficient, and the two end-products can be 
separated relatively easily in a high degree of 
purity. Large-scale plants using the process can 
be highly instrumented and embody a consider- 
able degree of automatic control, so that the 
operating labour force is typically small. 
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Graft Copolymers—Part 3 


By S. H. PINNER™*, Ph.D., F.R.I.C. and V. WYCHERLEY™, B.Sc. 


In this, the concluding part of the series, the authors give a comparison of synthetic methods of 


grafting polymers, give details of properties of such polymers, and discuss possible applications. 


CTIVITY in graft copolymer synthesis and 
evaluation has arisen during the past 
decade in pursuance of varying objectives. 
While considerable contributions have been 
made as a consequence of purely academic 
investigations, such studies have not been 
influenced to any great extent by commercial or 
economic implications. Where the work has 
been designed to examine the influence of such 
factors as structural variations, the systems 
selected have been, not unnaturally, those 
which are more amenable to analysis. The 
approach in commerical laboratories, however, 
has been of a different character, being more 
concerned with the commercial exploitation of 
a product or process, allied to the particular 
interests of the parent company or organiza- 
tion. Thus the British Rubber Producers 
Research Association has been mainly con- 
cerned with the modification of natural rubber 
by mastication and emulsion techniques, while 
the Brookhaven National Laboratories, the 
Physical Chemistry Laboratory at the Sorbonne 
and Tube Investments Research Laboratories 
have been studying the applications of high 
energy radiation in graft copolymer syntheses. 
In this latter field polythene has been employed 
principally as the substrate; as is the case for 
natural rubber this polymer has not previously 
featured in copolymer systems. 


Comparison of Synthetic Methods 

Because of the diversity of approaches which 
exist, the impression may arise that a given 
polymer may be grafted only by the use of 
particular techniques peculiar to that polymer, 
and moreover that only a small number of 
polymers are amenable to grafting by economic 
means. This is far from the truth. Grafting 
frequently involves the rupture of chemical 
bonds on polymer main chains or side chains 
followed by interaction of the resultant free 
radicals with unsaturated molecules or other 
free radicals (1). This bond rupture can occur 
with all polymeric systems and is only second- 
arily dependent on the physical method of 
initiation. This mechanism always involves an 
input of energy in excess of that associated with 
the chemical bonds in the system. Certain so- 
called chemical methods of preparing graft 
copolymers rely on thermal energy alone. The 
system may contain bonds of the peroxide 
type, for example, which are weak enough to 
break under thermal vibrations. At the other 
end of the scale are ionising radiations whose 
energy is many orders greater than that 
associated with the strongest covalent bonds. 
Intermediate on this energy scale are such 
methods as ultraviolet irradiation, ultrasonic 
irradiation, and shearing by vigorous shaking, 
stirring, forced passage through capillaries or 
milling (2). 

As to be expected from the superior energy of 





*T.I. Research Laboratories. 





ionizing radiation, there is little call for selec- 
tivity in grafting with this technique, nor is 
there so much necessity to avoid air or other 
impurities. Virtually all polymers can be 
treated, though they vary, of course, in 
sensitivity. Some of the results obtained with 


imbibition of the desired monomer produces a 
stiff, gummy mass susceptible to shearing 
forces. Mechanical treatment of ethyl cellulose 
in the presence of methyl methacrylate has 
yielded a graft copolymer (11), while polythene 
and butyl rubber have been worked in a 


TABLE | 


GAMMA-RAY IRRADIATION* OF SOME POLYMER-MONOMER SYSTEMS AT ROOM TEMPERATURE 








Initial Conver- Weight 
Initial weight % Dose sion of | fraction B 
Polymer A Monomer B of (Megarep) | monomer | in copo- Remarks 
monomer % lymer 
Poly(methy! methacrylate) Styrene 21.0 1.0 73.0 16.3 Total grafting 
Poly(2,5 dichlorostyrene) Styrene 35.4 1.0 59.7 20.4 Total grafting 
Hevea rubber ... Acrylonitrile 50.9 1.0 91.5 49.2 Total grafting 
Poly(dimethy! siloxane) Methy! methacrylate 30.1 1.0 98.0 30.6 Partial grafting 
Polytetrafluoroethylene Styrene — 1.75 —~ 49 Surface grafting 
Polyethylene Styrene a 0.52 os 10.2 Total grafting 
Polyethylene Acrylonitrile — 0.25 a 23.8 Total grafting 
Polypropylene ... Styrene _ 3.6 — 30.2 Total grafting 























* Intensity circa 4,000 rads./min. 


the y-irradiation of a number of polymer- 
monomer systems are shown in Table 1 (3). 
Graft copolymers have also been obtained by 
irradiation from polycondensation products 
such as nylon, Terylene and _ polycapro- 
lactam (4), from addition polymers such as 
polyvinyl fluoride (5) and polyacrylonitrile (6), 
from elastomers such as polybutadiene and 
G.R.S. (6), and from natural and regenerated 
or modified natural polymers such as wool, 
cellulose, rayon and cellulose acetate (7). 
Reports have appeared on the irradiation of 
polyvinyl chloride (8, 9) but not on its use as a 
grafting substrate, although at first glance, this 
polymer appears to be easy to handle and 
sensitive to radiation. Polyvinyl chloride can 
be readily swollen with large amounts of 
monomers, which allows use of the direct 
irradiation technique since diffusion is no 
longer a factor of concern. This polymer tends 
to discolour, however, on irradiation, which 
may have discouraged interest. It is expected 
that more work on p.v.c. and particularly on 
the natural polymers—wool, cellulose, rubber 
—will be reported during the next few years. 
Another versatile technique for grafting is 
heavy mastication. According to Bateman, 
many polymers other than rubber can be 
grafted in this way, though often with a less 
satisfactory yield (10). Synthetic rubbers 
behave like natural rubber in principle, but 
suffer fewer bond breaks and hence produce 
fewer free radicals under similar mechanical 
treatment. Butyl rubber, notably, has shown 
the lowest activity of any elastomer examined. 
The process is of such generality that the 
base polymer need not itself be rubbery, if 


Banbury mixer at a temperature above the 
melting point of the polythene to produce a 
block copolymer which forms non-gelling 
solutions in organic solvents, and can be used as 
a major component of an adhesive for poly- 
ethylene surfaces (2). 

The mastication technique has a number of 
limitations compared with high energy irradia- 
tion methods. Synthetic rubbers frequently 
contain “‘short-stops”’ and antioxidants in 
sufficient amount to retard polymerization 
strongly (10). Successful grafting is accordingly 
possible only with elastomers which have been 
acetone-extracted. The rate of free radical 
initiation is directly controlled by the con- 
sistency of the rubbery mass. It is easy to 
render the rubber too soft by the addition of 
too much monomer and to reduce greatly the 
rate of polymerization. Furthermore the 
process appears to be restricted to the more 
reactive conjugated monomers such as metha- 
crylic acid and methacrylates, chloroprene and 
2-vinyl-pyridine. The reactivity of vinyl 
acetate, vinyl chloride and butadiene with the 
relatively stable allylic-type polyisoprenyl 
radicals is too low to enable them to be con- 
veniently grafted in this way (10). 

Ultrasonic irradiation has been used to 
degrade polymethyl methacrylate and poly- 
styrene simultaneously in solution (12). 
Cross-termination of the polymeric free 
radicals gave block copolymers. The same 
technique applied to polyacrylamide/acrylo- 
nitrile mixtures indicated a greater tendency for 
the polymer to degrade than to undergo 
grafting (13). Useful products have also been 
obtained from the ultrasonic irradiation of a 





















Soluble polythene. 


fluoro-polymer in the presence of methyl 
methacrylate (14). 


Ultra-violet irradiation may lead to grafting 
but only when the polymeric substrate is 
suitably sensitized so as to absorb these radia- 
tions. Grafting to polythene and rubber has 
been achieved by Oster through the use of far 
ultra-violet radiation and with the aid of 
sensitizers like benzophenone (15). A novel use 
of photoinitiation in non-random copolymer 
synthesis involved the rapid transport of a 
photosensitized monomer containing growing 
free radicals into contact with a second 
monomer within the lifetime of the free 
radicals, when polymerization continued with 
the formation of linear long sequence copo- 
lymers (16). A similar principle is employed in 
an emulsion polymerization method, in which 
soap micelles are swollen with a monomer 
whose conversion is then initiated with radicals 
from the aqueous phase. Ultimately, since the 
growing radicals are isolated and cannot 
mutually terminate, a ‘‘ suspension” of free 
radicals will be present. If another monomer is 
added to the system then its polymerization 
can be initiated by these radicals. A block of 
polyacrylonitrile has been grown on polyvinyl 
chloride by this technique (17). 


Thermal energy has been used to make a 
graft copolymer, by exposing polytetrafluoro- 
ethylene to a radiant heat source and then 
covering it with styrene monomer, when 
sufficient combination occurred to modify the 
adhesive properties of the surface (18). More 
conventionally, thermal energetic activation is 
employed with the chemical methods involving 
peroxides, which have already been dis- 
cussed (1). 


Energy requirements are lowest for polar 
displacement reactions, which have also been 
used to create graft and block copolymers. The 
Vulcollan rubbers made by the interaction of 
di-isocyanates with hydroxyl-terminated poly- 
esters or polyethers are by now well known. 
Similar coupling reactions employing di- 
isocyanates have been used for hydroxyl- 
terminated polystyrene (2), while polystyrene 
containing terminal acid chloride groups has 
been coupled with hexane-diol (19). Con- 
ventional polycondensation reactions may 
lead to block copolymers, for example, of 
carboxyl-terminated polyethylene terephtha- 
late and hydroxyl-terminated polyethylene 
oxide (2). 


It may be seen, therefore, that many different 
techniques may be available for synthesizing a 
given graft copolymer system. Selectivity 
depends on the nature and magnitude of energy 
input. Almost all polymers can be grafted to 
some extent with the aid of ionizing radiations. 
As one passes down the energy scale, so there 
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(Left) Insoluble poly 
(ethylene-g-styrene) 


(Right) Insoluble 
polystyrene. 
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Fig. |. Diagrammatic representation of components of deposited polythene. 


arise restrictions in the range and type of 
polymers and monomers that can be dealt with, 
until one reaches low energy methods specific 
for one synthesis only. While the desired graft 
copolymer may be obtained in more than one 
way, the fine structure and properties of the 
products will tend to vary from one method to 
another, and any new method or improvement 
can be adopted only after verification of the 
properties of the products. Because of their 
complexity, the structural elucidation of graft 
and block copolymers presents formidable 
experimental difficulties but headway is gradu- 
ally being made as will be seen from the 
following account. 


Purity and homogeneity 


The gross product from any graft copolymer 
synthesis is unlikely to be fully homogeneous 
with respect to polymeric species and structural 
variation of the types represented for poly- 
(ethylene-g-styrene) in Fig. 1 are always 
likely. Where the product is not cross-linked, 
it is often possible to effect separation by 
selective solubility and precipitation methods, 
by exploiting the differing solubility of the two 
homopolymers and graft copolymer in a given 
solvent. Solubility behaviour in some systems 
is sufficient in itself to provide evidence for the 
presence of non-random copolymers. The 
separation of a non-random copolymer of 
styrene and methyl methacrylate, for instance, 
has been achieved by addition of the reaction 
mixture, in chloroform solution, to ether, which 
is a solvent only for the polystyrene present (20). 
Rubber-g-methyl methacrylate has been sepa- 
rated from any unchanged rubber and methyl 
methacrylate homopolymer, by titrating the 
reaction mixture with light petroleum which is 
a selective solvent for the rubber (10). Radia- 
tion-synthesized poly(ethylene-g-methyl metha- 
crylate) has been analyzed by selective extrac- 
tions with xylene and chloroform. The xylene 
dissolves all the soluble species while the 
chloroform dissolves the methyl methacrylate 
homopolymer and soluble graft copolymer (21). 


Structural elucidation 

These separations by fractional precipitation 
and extraction are now an essential prelude to 
establishing the structure of non-random 
copolymers. Infra-red and ultra-violet spectra 
have been used in structural analysis and 
indications of the structure have also been 
derived from reaction kinetics and molecular 
weight measurements (22). The average 
lengths of grafted side chains are similar to 
those found in the homopolymerization of the 
monomer concerned, when polymerized under 
comparable conditions. If the polymeric back- 
bone can be exclusively decomposed (e.g. by 
ozonolysis, hydrolysis, etc.) the branches can 
be isolated and their molecular weights 
measured. In some cases, information con- 
cerning the structure arises directly from the 
type of synthesis concerned. Thus, in the 
instance where polystyrene, terminated with an 
amine group has been coupled to a polymer 
containing pendant isocyanate groups, a 
knowledge of the molecular weights of the two 
polymers, together with the measured reduc- 
tion in the concentration of reactive groups led 
directly to the establishment of the struc- 
ture (23). 


Properties of Graft Copolymers 

These efforts to elucidate the fine structure 
of graft copolymers have frequently been 
linked with an examination of the properties 
of the product, and very interesting results 
have arisen which point directly to commercial 
applications. 

The effect of the chemical structure on graft 
copolymer properties has been described by 
Lebel (24) with reference to a copolymer 
prepared by ozonolysis of polystyrene and 
exposure of the peroxidized fragments to 
acrylonitrile. Although polyacrylonitrile has a 
softening point of 180°, as little as 3% of 
styrene in the random copolymer reduces this 
to 115°. The same softening point is also 
obtained, however, with poly(styrene-g-acry- 
lonitrile) containing 20% of acrylonitrile units 
in the form of long and widely spaced side 
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chains. This is cheaper and easier to make than 
the random copolymer, is easier to mill and 
mould and possesses a higher tensile strength. 
The relative frequency of the branches has a 
marked effect on the softening point as shown 
in Table 2. 


TABLE 2 
INFLUENCE OF BRANCH LENGTH AND FREQUENCY 
ON SOFTENING POINT 50/50 GRAFT COPOLYMER 
OF POLYSTYRENE AND ACRYLONITRILE 





Styrene units between | 10 100 200 
branches. (random) 
Softening point bis 85° 95° 115° 140° 

















Many graft copolymers show interesting 
solubility behaviour. For example, polyvinyl 
acetate may be grafted to a polystyrene back- 
bone, and the branches subsequently hydro- 
lyzed to polyvinyl alcohol (25). Although 
polystyrene is insoluble in water, an aqueous 
suspension of the copolymer can be prepared 
since the solvation of the side chains is 
sufficient to prevent precipitation. In benzene, 
the situation is reversed, with the polystyrene 
backbone soluble and extended, preventing the 
precipitation of the polyvinyl alcohol branches. 
If water is added to such a solution, it will be 
absorbed in the vinyl alcohol part of the 
copolymer, while benzene can be brought into 
solution by water suspensions of the copolymer. 
Such suspensions are stable and may have 
important applications as detergents, in 
emulsions, and for the surface treatment of 
fibres as mentioned below. 

The differing polarities of the rubber back- 
bone and vinyl side chains in the case of 
rubber-g-methyl methacrylate give rise to 
analogous solution properties (26). The 
addition of methanol to a benzene solution of 
the copolymer produces a colloidal sol because 
of the stabilizing effect of the soluble metha- 
crylate side chains. If petroleum ether is added 
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TABLE 3 
MECHANICAL PROPERTIES OF RUBBER-G-METHYL 
METHACRYLATE WITH A “ PRE-SET’? CONFIGURA- 








TION 
Tensile | Elonga- 
Form strength tion M.100 M.300 
psi % psi psi 
= = ou 2,660 345 940 2,400 
B ied sea 4,000 485 284 2,100 
Original 3,940 485 680 2,100 

















M.100 = Modulus at 100% elongation. 
M.300 = Modulus at 300% elongation. 


TABLE 4 
IMPROVEMENT IN SOLVENT RESISTANCE OF SILICONE 
RUBBER BY GRAFTING ACRYLONITRILE 





Swelling Index (20° C.) 








% grafted Dose 
acrylonitrile (Mrep) 
In Toluene | In Heptane 
0 0.51 2.44 2.65 
33.7 0.51 1.17 1.10 














of poly(dimethyl siloxane) proved to be con- 
siderably modified by grafting as shown in 
Table 4. 

The swelling of radiation-synthesized poly 
(ethylene-g-acrylonitrile) in dimethyl forma- 
mide has been studied by Chapiro (28). The 
degree of swelling depended in a complex 
manner on the acrylonitrile content and the 
temperature of preparation. It was concluded 
that below 95° C. the crystalline regions of the 
polyethylene prevented the penetration of 
acrylonitrile thus resulting in non-uniform 
grafting, while above 135° C. the growing side 
chains tended to combine and form cross- 
linked structures. 

Structural variations may be usefully 
examined by measuring second order transition 
temperatures. Some results based on volume- 


= 





Rubber-g-methy! methacrylate 


Rubber ‘ collapsed " 


Polymethyl methacrylate 
side chains ‘‘ collapsed "’ 


FIG. 2 


to such a solution the situation is reversed: the 
methacrylate side chains collapse but are 
prevented from precipitating by the soluble 
rubber (Fig. 2). The two configurational 
forms, A and B can be isolated and prove to be 
very stable. A is hard and stiff and shows 
predominantly the properties of polymethyl 
methacrylate, while B is soft and flabby and 
tends towards rubber-like characteristics. The 
properties of the original material (Heveaplus 
MG30) lie between these extremes. The 
physical properties for an optimum 30-minute 
cure at 140° C. are depicted in Table 3. 

An increase in solvent resistance produced by 
erafting is rare. One example arises in the 
rafting of acrylonitrile to a silicone rubber (27). 
Yhe equilibrium swelling of vulcanized samples 


temperature relationships are given in Table 5. 
The graft copolymer exhibits two transition 
temperatures, behaving more like a physical 
mixture of homopolymers than an ordinary 
copolymer (23). 

The mechanical properties of a series of poly- 
ethylene samples grafted with methyl metha- 
crylate, vinyl acetate, styrene, vinylidene 
chloride and acrylonitrile using high energy 
electron irradiation are shown in Table 6 (21). 
The intermittent immersion technique was 
used to obtain large amounts of grafting, the 
total dose being insufficient to produce cross- 
linking of the polythene under non-grafting 
conditions. The greatest improvement in the 
properties at 100° result from grafting with 
acrylonitrile, even though this monomer was 
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TABLE 5 
COMPARISON OF TRANSITION TEMPERATURES 

Polymer Te <. 
Polystyrene pa ine oie - 100 
Polybutyl methacrylate ... ‘es ed 16 
Random copolymer (51.5% styrene) ... 55 
Mixed polymers (50% polystyrene) 87,5 
Graft copolymer (52% polystyrene) 64,-2 








present in only small amounts. This is pre- 
sumably allied to the good high temperature 
performance of the homopolymer of acry- 
lonitrile. The rather poor properties observed 
for Marlex 50 grafts are attributed to the 
development of surface cracks; the high 
crystallinity of the substrate has prevented the 
attainment of a homogeneous product. 

In some cases a polymer may be suitable in 
most respects for particular applications, and 
yet be debarred because of certain defects. 
For example, although polyvinyl carbazole 
has been employed as a low loss dielectric 
material to fill the gap in temperature per- 
formance between that of polyethylene and 
PTFE, it has the disadvantages of being brittle 
and difficult to fabricate. A _ radiation- 
synthesized graft copolymer of vinyl carbazole 
and polyethylene, however, combines the 
beneficial properties of the individual polymers 
to the extent that the softening temperature 
and insulating resistance of the polythene are 
improved while the brittleness of polyvinyl 
carbazole is reduced (27). Similarly, the pro- 
duction of a cation exchange membrane of 
improved mechanical strength, yet possessing a 
low resistivity and high permselectivity has 
been claimed by sulphonation of the styrene 
component of poly(ethylene-g-styrene) (27). 


Applications of Graft Copolymers 

The considerable amount of experimental 
work on the synthesis and examination of 
graft copolymers has thus far not been accom- 
panied by widespread commercial use. These 
products are relatively new and their intro- 
duction into the industrial sphere must compete 
with many new and improved homopolymers 
that have been discovered recently, as well as 
with many old and tried plastics. This general 
conservatism must inevitably delay the com- 
mercial growth of graft copolymers but will not 
bar their ultimate acceptance in fields where 
their unique combination of properties is 
unmatched by any homopolymers. In dis- 
cussing potential applications, it is convenient 
to distinguish between infusible and fusible 
graft copolymers. Both types are available 
using ionizing radiations but mastication and 
similar techniques generally lead to fusible 
products which have to be rendered infusible by 
a subsequent cure. 


Infusible Graft Copolymers 

In the case of radiation-synthesized graft 
materials by the direct method (see Part II), the 
monomer may be grafted to the substrate in its 
final fabricated form. This technique lends 
itself to the treatment of simple geometric 
shapes such as sheets, rods, films, etc., which 
may be used as such or subsequently converted 
into other shapes by processes such as vacuum 
forming or machining. Whereas a number of 
materials suitable for vacuum forming already 
exist, the process is greatly facilitated by the 
availability of infusible graft copolymers of 
polyethylene, since temperature control and 
uniformity are no longer so critical. Infusible 
graft copolymers of rubber are also of interest 
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TABLE 6 PHYSICAL PROPERTIES OF GRAFTED POLYETHYLENE SAMPLES 
SUBSTRATE: ALKATHENE GRADE 2 
Weight Tensile strength Modulus Elongation at Break 
fraction psi x 103 psi % 
Monomer deposited 

polymer 20° 100° 20° 100° 20° 100° 
ae ae 06 ‘es — 1,825 350 16 0.24 570 690 
Vinylidene chloride ... 4.3 1,890 500 16 0.46 525 650 
Styrene 49 1,530 380 18 0.66 380 480 
Acrylonitrile ... 9.0 1,730 420 16 0.48 260 430 

SUBSTRATE : HOSTALEN 
er ae oe oa — 2,750 1,050 52 75 760 800 
Methyl methacrylate 26.4 4,120 1,335 105 9.5 100 700 
Vinyl acetate ... 24.5 3,370 830 85 3.5 — 600 
Vinylidene chloride ... 21.0 3,120 1,500 69 9.3 490 730 
Styrene . 29.2 4,010 600 94 4.3 60 560 
Acrylonitrile ... 73 3,170 1,270 84 8.1 400 670 
SUBSTRATE: MARLEX 50 

ee Sie ie se os _ 1,470 — 6.7 _ 600 
Methyl methacrylate 19.7 —_ 620 = 6.4 a — 
Vinyl acetate ... ; 28.2 a 500 — 2.8 — _ 
Vinylidene chloride ... 34.0 — 1,360 7 13.4 —_ 40 
Styrene ; 41.8 _— 560 — 2.1 —_— _ 
Acrylonitrile ... 5.6 — 1,450 — 19.7 — 200 


























in this connection, but the use of polyethylene 
has a special appeal by virtue of its low cost 
and toughness, coupled with the improved 
strength, surface hardness and oil resistance 
which grafting can confer. It is possible to 
visualize the fabrication of large objects such 
as bath tubs, sink and draining board units, 
car body parts, small boats, chair backs, re- 
frigerator casings, and advertising displays. Graft 
copolymers in the form of tubes could be blown 
or formed into fuel tanks, tank cars and con- 
tainers of various kinds. If oil resistance can 
be conferred, the use of polyethylene pipe lines 
for petroleum products is possible. 

Grafting utilizing this technique is necessarily 
accompanied by swelling. While this may be 
objectionable in some respects, several ways 
can be proposed in which a controlled volu- 
metric expansion subsequently rendered per- 
manent can be exploited. One example is the 
internal lining of pipes and hollow vessels 
where a loose fitting member is swollen into 
contact with the container and then irradiated 
to convert the monomer and render the 
swelling permanent. 

Hevea rubber modified by grafting methyl 
methacrylate and containing about 20% of the 
vinyl component, gives vulcanizates with high 
tensile strengths and good tear and abrasion 
resistance at ordinary temperatures (10). 
Under certain conditions, the resistance to flex 
cracking is outstanding. With increasing 
methacrylate content high quality “ rubber 
resins’ are obtained, which can be com- 
pounded directly or with fillers to give tough 
semi-rigid materials that can be fabricated by 
the usual methods employed for thermosetting 
plastics. 


Fusible Graft Copolymers 
The manufacture of some random copo- 
lymers has been limited by kinetic factors 
relating to radical reactivities, e.g. random 
copolymers of styrene and vinyl chloride cannot 
readily be prepared. This consideration does 
not apply to grafting and there seems to be 


much wider scope as to the nature of the 
combinations which may be produced. It is 
possible, for instance, to combine natural and 
polycondensation type polymers with vinyl 
polymers with the prospect of producing new 
families of moulding compounds. 

Fusible graft copolymers may also prove 
important in the production of laminated or 
reinforced materials. Instead of depositing a 
polymer from solution on to a fibrous sub- 
strate, the filler can be steeped in the monomer 
which is then converted quantitatively to 
polymer by irradiation. Solvent recovery 
would be eliminated and the grafted filler can 
immediately be consolidated by heat and 
pressure into a laminated board. If true 
chemical linking between filler and monomer 
can be achieved at the same time, then 
laminated products of a new order of magni- 
tude in strength might arise. 


Surface Applications 

Surface grafting to filaments may simplify 
some problems in synthetic fibre production. 
The outlets for new fibres are often limited by 
their indifferent dye receptivity. In the case of 
Orlon, considerable effort has been devoted to 
finding co-monomers which enhance dye affinity. 
Sometimes the presence of these co-monomers 
detracts from the other desirable properties of 
the fibre-forming polymer. With the grafting 
process, it should be possible to use homo- 
polymers for the fibres which can be selected 
on such considerations as strength and 
durability alone and then to surface treat these 
with co-monomers to increase dye affinity. The 
same considerations apply to polymeric films 
which are required to be printed or heat-sealed. 

Grafting will be important in adhesion 
problems, both from the standpoint of modify- 
ing an inert surface and also for the production 
of soluble copolymers in which the com- 
ponents have affinity for different surfaces. It 
aids the production of amphipathic materials 
which serve as detergents and emulsion 
stabilizers. A series of block copolymers 
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(“‘ Pluronics ”’) containing relatively oil-solub!; 
centre blocks and water-soluble side block:, 
prepared by coupling polypropylene oxide an.| 
polyethylene oxide are finding uses as nonioni: 
wetting agents and emulsifiers. Hydrophili: 
surfaces can be waterproofed by superficic| 
grafting of suitable monomers and oxygen- 
sensitive materials may be superficially pro- 
tected. Scratch resistant and rain-erosion 
resistant surfaces may be produced by the 
grafting of tetra-functional monomers. The 
special properties conferred by grafting dis- 
similar materials may be useful in certain 
medical applications. 
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Hexaplas LMV 


A polymeric plasticiser for p.v.c. and 
synthetic rubbers of the neoprene, 
butyl and butadiene-acrylonitrile types. 


PLASTICS 


* Very low volatility 


* Very good resistance to extraction 
by oils, fats and petrol. 


* Recommended for use in thin sheeting, 
leathercloth, hose for petrol and oils, 
flooring, conveyor belts and wrapping 
films for fatty materials. 


Full information on request Imperial Chemical Industries Ltd. London SWI 


D.540 
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TYPES AVAILABLE 


Beetle K 592 and K 593 Asbestos-filled grades. Good electrical 
and mechanical properties 


Beetle K 594 Passes the hot mandrel test in sections 
of 3 mm. thickness or greater 


Beetle E410 A glass-fibre filled grade for improved 











electrical and mechanical properties oe 
~ Beetle E 411 A glass-fibre filled shock-resistant grade States 
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MELAMINE MOULDING thick 
010 ir 
low as 
is not 
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form ¢ 
ever, 
ELECTRICAL COMPONENTS 
Beetle mineral-filled Melamine moulding 
powders comprise a range specially evolved 
for the moulder of high-duty electrical 
components. All of these grades combine 
excellent track resistance and other 
electrical properties with good dimensional 
stability and mechanical properties. 
Two glass-fibre filled grades, including 
a shock-resistant grade are available. 
Full details and samples on request from / 
B.1.P. CHEMICALS LTD. 
O14 GReRs. ebmnemae LONDON OFFICE: z — comm, London, W.1 
Telephone : Broadwell 2061 Telephone: Gerrard 7971 
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Calendered P.T.F.E. Tape 


Manufacture of p.t.fie. tape has now commenced in Great Britain and 
note describes properties and some typical applications 


the following 


OLYTETRAFLUOROETH YLENE 

(p.t.f.e.) is well established in the United 
States under the name of Teflon and although 
full appreciation of its qualities has been slower 
in this country, this is now rapidly changing and 
applications are developing in many industries. 
An adequate supply of the polymer, manu- 
factured in the U.K. by I.C.I. under the name 
Fluon, has naturally contributed greatly to 
this changed situation. So far as the general 
properties of p.t.f.e. are concerned, no more is 
necessary here than to re-draw attention to the 
more salient of these and the outstanding com- 
bination which they afford. 

(1) It is unaffected by all known solvents and 
completely inert to all acids, alkalis and 
other chemicals, with the rare exception 
of fluorine and molten alkali metals. 

(2) It is the best of all solid dielectrics and 
unexcelled as a high temperature insulant, 
capable of continuous service at 250° C. 
(or as low as — 100° C.). 


(3) Its co-efficient of friction is extremely 
low. 

(4) It is the best of known materials for 
handling “* sticky ” substances, due to its 
property of non-adhesion. 

A full account of the manufacture and 
properties of Fluon was published in the April 
issue of Plastics, pages 113-121. 

In many requirements, p.t.f.e. is called for in 
the form of a thin film as tape or sheet with 
thickness in the range normally between 
.010 in. to .001 in., but in a few instances as 
low as .00025 in. Unlike most plastics, this 
is not a straightforward operation since the 
polymer cannot be converted directly to this 
form owing to its poor flow properties. How- 
ever, several methods of producing such 


material have been devised. For example, 
when the polymer powder is moulded and then 
baked at temperatures above 327° C. to bring 
about coalescence into the massive form, it is 
very easily machinable and this permits skived 
or veneered tape to be cut readily from a 
cylindrical bar. As prepared in this way, the 
tape is usually limited in thickness to 3 mils. 
but with care may be reduced to 1 mil. 








High duty wiring covered with tapes of various colours. 


Alternatively, starting from the polymer in 
the form of an aqueous dispersion, film can 
be formed by deposition on a smooth surface 
either by spraying or by dipping, followed in 
each case by drying and baking at 370—400° C. 
Films between } mil. and 1 mil. may be made 
by a single dip but greater thicknesses up to 
2 mils. or more require multiple dipping with 
intermediate drying and baking at each stage. 


(Above) Samples of calendered 
p.t.f.e. tape. 


Rapid final cooling enables the film to be 
stripped from the base. The whole operation 
may be done as a continuous process. 

While satisfactory for some purposes, both 
veneered and cast film suffer from the draw- 
back that it is not possible to ensure in them 
entire freedom from faults. With the former, 
this is caused by the fact that the moulded 
stock from which it is cut is not fully homo- 
geneous but inevitably contains some degree of 
porosity arising from the moulding process, 
while cast film is very subject to pinholing, 
the incidence of which is especially serious in 
the case of film of 4 mil. thickness but which 
persists, though on a much reduced scale, 
even in film of 2 mils. and above. In conse- 
quence, in electronic capacitators two thick- 
nesses must be used. ° 


Calendered Tape 


The third method of producing thin forms of 
p.t.f.e. is by extrusion and calendering. This is 
made feasible by using a coagulate made from 
the polymer dispersion and admixed with 15% 
or more of lubricant, such as white oil, which 
provides a plastic mass suitable for extrusion. 
The extruded rod or section can then be 
calendered to tape of.the required gauge. The 
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lubricant is afterwards extracted by solvent. 
While simple in principle, this process calls for a 
specialized technique in order to ensure high 
electrical rating combined with adequate 
physical strength. By correct procedure virtual 
perfection in respect of faults can be attained. 


An advantage of calendered tape over 
veneered tape or cast film is that it comes from 
the calendering process in the unsintered 
condition and aithough it may be passed 
immediately through a sintering bath it is 
generally preferable to postpone this step until 
the tape has been applied to its final purpose. 
The particular merits of tape in this condition 
are that it is soft and pliable, lending itself to 
wrapping or shaping over irregular articles and 
that overlapped layers if wrapped under 
tension or if slight pressure is applied, fuse 
during sintering to form a homogeneous mass. 
This becomes vitally significant in its use, for 
instance, as an electrical insulant, or in the 
production of spirally wound thin-walled 
tubing. 


As the following figures show, unsintered 
tape shows strong orientation effects :— 


Longitudinal Transverse 
Tensile strength, 


lb./sq. in. 1,250/2,000 80 
Elongation, 
per cent. 50/100 1,100 


When it is sintered with freedom from restraint, 
shrinkage occurs which is most marked length- 
wise where it amounts to approximately 25%, 
but only 8% across the width. This, too, is a 
helpful adjunct in producing a tight insulation 
layer, and in countering the large volume 
expansion of 25% which accompanies the 
phase change when crystalline p.t.f.e. is heated 
through 327° C. The shrinkage partly arises 
from the removal of the extrusion aid but is 
also associated with the relaxation of stresses 
induced in the tape during its manufacture. 
Recent investigations indicate that where such 
strongly preferred orientation is troublesome, 
as it is in diaphragm discs, it may be possible 
to produce material for these which is practic- 
ally isotropic, with an evenly distributed 
shrinkage on sintering of about 16%. 


The full resiliency and toughness of 
calendered tape is developed after sintering. 
Table 1 shows a comparison with the veneered 
and cast type:— 





TABLE | 
Veneered Cast Calendered 
Tape Film Tape 





Tensile Strength, 


Ib./sq. in. 1,500/2,500 | 2,500/3,500 | 6,000/7,000 
Elongation, per 
CON, a. — 100/400 200/400 200/250 














In the transverse direction the sintered con- 
dition shows a tensile strength of 3,250/3,500 
1b./sq. in. with elongation of 1,000/1,250%. 

Table 2 gives a summary of the chief physical 
properties in the sintered state. 


Applications of Unsintered Strip 


A short note permits mention of no more 
than a few representative uses and passing 
reference to potential developments. As might 
be expected, the combination of electrical, 
mechanical and heat resisting properties have 
led the largest application so far to lie in the 
electrical field for the manufacture of cable and 
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TABLE 2 
CALENDERED P.T.F.E.—SINTERED CONDITION 





Coefficient of linear expansion 
per °F., 73/140° F. ... 

Specific heat... oe me 

Maximum temperature for con- 


5.5 x 10-5 units 
0.25 B.T.U./Ib./°F. 


tinuous service 250° C. 
Dielectric constant... .+. | 2.00 
Dielectric strength, volts per 

mil... mae eve «-- | 1,000 
Power factor <0.0003 


Surface arc resistance ... . | >100. Does not track 
Water absorption ous «| Nil 
Specific gravity ... si oe 
Static or kinetic coefficient of 
friction against polished steel | 0.04 
Flammability Non-inflammable 


Resistance to acids Complete 
- » alkalis Complete 
» solvents ... Complete 








equipment wire designed to be used under the 
most exacting service. Tape is applied easily 
in normal-type wrapping heads using 4 mil. or 
6 mil. gauge and giving usually two-thirds 
overlap. After sintering, this provides a final 
layer of insulant 8 mils. or 12 mils. thick. For 
identification in multiple circuits tapes are 
available in a range of colours and striped 
bi-coloured tapes have also been introduced. 


There are fascinating possibilities which have 
hardly yet begun to be exploited in the case of 
motors and generators which with the possible 
use of higher operating temperatures permit a 
more compact design. Applications are 
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evident too in motors to be operated und - 
corrosive conditions. Taped construction i) 
distribution and other transformers is also like! ’ 
to increase. 

There is an assured future for p.t.f.e. tubin ; 
for the conveying of extremely corrosive liqui: 
which are of thinner wall and greater flexibilit 
than can be made by normal extrusion method:. 
These tubes are made by a technique in whic 
tape is wrapped on a removable mandrel ani 
sintered to seal the joints. Adopting a modified 
method, a plant for the manufacture of flexible 
corrugated tube has been completed in this 
country. 

Diaphragms of p.t.f.e. for pressure control 
valves, etc., are quite well known. Those made 
from calendered stock offer increased sensi- 
tivity since the impermeable character of the 
material allows thinner discs to be used. 

P.t.f.e. is, of course, now an established basic 
material in the manufacture of seals and 
gaskets and this also refers to engineering 
packings. For particular applications seals of 
spirally wound construction using unsintered 
tape to seal in a core are proving attractive. In 
the case of the braided type of packing, 
veneered tape alone or over asbestos holds the 
field at present but the unsintered type now 
appears to have advantages. 

Until a few months ago, calendered p.t.f.e. 
was obtainable only by importation from the 
U.S.A., but it is now being manufactured in 
this country by Durham & Bonny Ltd., 
Birtley, Co. Durham, and is supplied in 
widths between 4 in. and 3 in. and in lengths 
up to 180 yds. The gauges most commonly 
used lie between 3 mils. and 10 mils. 





Plastics Pipe for Hot Water 


MAJOR step towards the development of 

a plastic hot water pipe, for long a research 
target, has been taken by scientists of United 
States Rubber Co. In laboratory tests, water 
heated up to the boiling point and low- 
pressure steam have been carried in pipe made 
from a new plastic discovered by the company’s 
chemists. Conventional plastics were distorted 
in the same tests. Called Kralastic HTHT, the 
new material combines the toughness of 
synthetic rubber with the mechanical strength 
of plastic. 

Hot water would be kept hot for longer 
periods in a plastic pipe. The cost of installa- 
tion would also be lower because plastic pipe 
can be joined with sleeve-type fittings and 
solvent cement. 

Further development work, however, will be 
needed before the new material is ready for the 
home plumbing pipe market. A more immedi- 
ate use is in radiant heating pipes. Industry 
is also testing the new plastic for pipe used to 
carry hot acids, and in moulded parts exposed 
to high heat, such as ducts and housings in 
auto engine compartments. 

The initial major use for the new material 
will be in applications where standard plastic 
pipe materials are now being used. Its greater 
strength will be an added safety factor in pipe 
carrying natural gas, salt water, crude oil and a 
number of chemicals. Its high resistance to 
heat will permit its use where other plastics 
have failed. None of the plastics now in 
general use for pipe are suggested for applica- 
tions where temperatures climb above 76° C. 

The new rubber-plastic material has con- 
siderable strength at 104° C., according to 


laboratory tests. At this temperature its 
strength is approximately equal to that of 
conventional pipe plastics when exposed to 
71° C. At 71° C. the strength of the new 
material is approximately twice that of 


standard pipe plastics. 


Low-pressure steam passing through two test 

lengths of plastic pipe distorts the lower pipe, 

a conventional pipe plastic. The pipe at top, 

unaffected by the steam, is made from Kralastic 

HTHT, a new rubber-plastic mixture developed 
by United States Rubber Co. 
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Investigations on the Determination of 
the Acetic Acid Yield of Cellulose Acetate 


Report of sub-committee PLC/2 J 2 — cellulose acetate flake — of the Technical Committee PLC / 2 of the British Standards 
Institution, recorded by C. A. Redfarn, B.Sc., Ph.D., F.R.1.C. 


Introduction 


N 1953 a Sub-committee, PLC/2/2, was 

convened by the British Standards Institution 
for the purpose of drafting a British Standard 
for methods of analysis of cellulose acetate 
flake. The members of the Committee include 
representatives from all the producers of 
cellulose acetate flake in this country, from the 
principal user companies, and from important 
non-industrial laboratories. 

One of the first investigations undertaken 
by the Committee was a critical examination of 
various possible methods of determining the 
acetic acid yield of cellulose acetate, and it is 
the purpose of this paper to place on record 
the results of that examination. This term 
“* acetic acid yield” is preferred for describing 
what has erroneously, for decades, been 
described as “‘ acetyl value.” A method was 
sought that could be used for cellulose acetates 
having acetic acid yields between 42 and 62.5%. 
The lower limit of 42% represents the lowest 
value likely to be encountered in a commercial 
cellulose acetate and the upper limit of 62.5% 
is the theoretical value for completely acetylated 
cellulose. 

It is probably desirable to emphasise at the 
outset that the experimental work described 
below was done in a number of laboratories 
in different parts of the country, by people who 
found it very difficult to fit even a small amount 
of additional work into their already overfilled 
schedules. Moreover assessments of the results 
of that work, and decisions about the next 
steps to be taken, were made at relatively 
infrequent meetings of a Committee. The 
reasonable reader will therefore not expect to 
find here the fully documented account of a 
systematic research directed towards the 
development of an analytical method, with 
each variable independently studied and each 
step the logical consequence of the preceding 
one. Nevertheless it is felt that the difficulties 
experienced by the Committee in their search 
for a standard method may be of assistance to 
those with experience of one or other of the 
methods examined, while the publication of 
experimental results obtained in different 
laboratories on a common set of samples may 
increase the confidence of those who use the 
standard method in the results they obtain 
from it. 

Of a number of methods suggested by various 
members of the Committee six were thought to 
have promise and were selected for trial. 
Seven samples of cellulose acetate were dis- 
tributed to the nine laboratories taking part in 
the investigations (here designated A, B, C, D, 
E, F. G. H and J). Their approximate acetic 
acid yields were:— 


No. 8.42 42-43% 
No. 8.53.L 53-54%, L denoting 
** low viscosity ”’ 
No. 8.53.H 53-54%, H denoting 
“high viscosity ” 
No. 8.55 55-56% 
No. S.61 61-62% 
No. 8.62.1 62.5% 
No. S.62.1If 62.5% 


The two S.62 samples were prepared at a later 
date when it became evident that most difficulty 
was being experienced with cellulose triacetate, 
and represent two distinct attempts to prepare 
cellulose triacetate of theoretical acetic acid 
yield; their later preparation explains why no 
results for them are given in the earlier tables. 


Experimental Methods 


The various methods tried and the results 
obtained by their use are given below:— 


Method 1. Approximately 1 g. of the sample 
of particle size 30 mesh (B.S.410 “* Test sieves ”’) 
was dried at 110+ 1° C. for three hours and 
cooled in a desiccator. The dried sample was 
weighed accurately and transferred to a 250 ml. 
ground glass necked conical pyrex flask. 50 ml. 
of a 50/50 mixture of acetone and freshly 
distilled pyridine were added with shaking, 
and the flask stoppered. The mixture was 
allowed to stand with occasional shaking until 
the sample had dissolved. 25 ml. of 0.5 N 
sodium hydroxide solution were added from 
a burette in a constant stream and with constant 
swirling, followed immediately by 50 ml. of 
distilled water. The flask was again stoppered 
and allowed to stand for two hours. 25 ml. of 



































titrated with 0.5 N sodium hydroxide, phenol- 
phthalein being used as indicator. A blank test 
was carried out. 

The results obtained were as follows (see 
Table 1). 


Method 2*. 2.3 g. of sample of particle size 
passing 18 mesh (B.S.410 “* Test sieves ’’) were 
dried in a vented oven at 105+ 3° C. for two 
hours, cooled in a weighing bottle and trans- 
ferred, with accurate weighing, to a 500 ml. 
stoppered flask or wide necked conical flask. 
The sides of the flask were washed down with 
60 ml. neutral industrial methylated spirits. 
The mixture was warmed to 60° C. for 
one hour to soften the cellulose acetate, then 
30 ml. of N sodium hydroxide added. The 
flask was then allowed to stand for 48 hours 
with occasional swirling and then 100 ml. of 
distilled water added. A blank test was carried 
out at the same time. The blank was titrated 
with N_ hydrochloric acid, using phenol- 
phthalein as indicator. Then this quantity of 
hydrochloric acid was added to the sample 
test liquor and after an hour it was titrated 
with N sodium hydroxide. 

The following results were obtained (see 
Table 2). 




































































0.5 N hydrochloric acid solution were added TABLE 2 
and after 10 minites the liquor was back 
LABORATORY 
TABLE | Sample | 8B D F G H 
No. 
LABORATORY % % ~ . * 
— A B cj. E FF] G $.42 41.6 | 423*] 425 | 428 | 42.4 
Oo. 
42.4 | 42.7 | 428 
SILLS) ST % | % as 
42.4 
$.42 | 40.6 | 40.8 | 42.1 | 42.5 | 41.7 | 42.3 | 423 
40.0 re 42.1 42.1 | 42.2] 42.1 Means ...] 41.6 | 423 | 424 | 428 | 426 
41.7 $.53.H... | 52.0 53.5* | 53.5 53.5 53.5 
52.3 53.4 | 53.4 . 
Means | 40.3 | 41.0 | 42.1 | 42.5 | 41.9 | 42.2 | 42.2 . pa 
$.53.H | 51.1 | 52.2 | 53.0 | 53.6 | 53.0 | 53.4 | 53.6 _ 
51.9 | 52.6 | 53.5 | 53.5 | 53.0 | 53.4 | 53.6 
Means ...| 52.2 | 53.5 | 53.4 . . 
52.0 | 53.1 53.5 . i 
50.0 53.9 s53L...] 525 | 53.6*] 538 | 536 | 537 
52.9 53.7 7 ’ 
Means | 51.7 | 52.0 | 53.2 | 53.6 | 53.0 | 53.4 | 53.6 ” ao 
$.53.L | 52.3 | 53.6 | 53.1] 53.5] 530] 535]538 means. | so7 | s36 | 538 
53.2 | 53.5 | 52.7 | 53.6] 53.1 | 53.4 | 53.7 ch . sell Fnnadlt Sonus 
52.9 | 53.8 53.6 9 s.55 544 | 55.5*] 55.6 | 55.5 | 55.1 
53.4 53.9 54.2 55.6 | 55.4 | 55.4 
Means | 52.8 | 53.6 | 52.9 | 53.6 | 53.0 | 53.4 | 53.8 — 
Means ... 54.3 55.5 55.6 55.4 lb 
$.55 | 51.6 | 54.0] 55.3 | 55.2 | 54.9 | 55.4 | 55.4 one 
53.1 | 54.2] 55.3 | 55.4] 55.11 5531557 co, | cor | eae] os | 612 i 
53.7 | 54.1 pay 58.4 61.4 | 61.8 
55.1 | 54.4 55.6 
Means ...| 59.3 | 61.2 | 61.4 | 61.5 
Means | 53.4 | 54.2 | 55.3 | 55.3 | 55.0 | 55.4 | 55.5 
$.61 — (NS = |S) — | OS we * Average of three tests. 
32.8 61.7 49.2 | 50.8 ; 
33.7 6.6 Method 3. Approximately 0.8 g. of sample 
32.2 51.8 passing 60 mesh (B.S.410 “* Test sieves ’”’) was 
Means 32.6 56.5 49.4 | 50.6 * Recommended by Laboratory F 
t+ Recommended by Laboratory H. 
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dried at 110° C. for two hours. The sample 
was then accurately weighed into a 500 ml. 
ground glass stoppered flask. 10 ml. of diethyl 
ether were added followed by 25 ml. of approxi- 
mately N_ alcoholic potassium hydroxide. 
After standing overnight, 25 ml. of N sulphuric 
acid were added and after a further half hour, 
the liquor was titrated against 0.25 N sodium 
hydroxide, phenolphthalein being used as 
indicator. A blank determination was carried 
out on the reagents. 

Results obtained on sample No. S.61, the 
cellulose triacetate type of material, were as 
follows (see Table 3). 











TABLE 3 
LABORATORY 
Sample B c D F G 
No. % % % % % % 
S.61 61.6 61.1 61.8 61.4 61.8 61.8 


60.5 61.3 61.8 61.6 | 61.6 | 61.5 





Means | 61.0 61.2 61.8 61.5 61.7 61.6 























Method 4.* About 3 g. of a sample passing 
30 mesh (B.S.410 “* Test sieves’) were dried 
for 30 minutes at 120° C., cooled and a known 
weight transferred to a 300 ml. flask. 110 ml. 
of acetone were added, a reflux condenser 
attached and the flask submerged to the neck 
in hot water (65-70° C.) for 35 minutes. 
100 ml. of 0.5 N sodium hydroxide were then 
added with swirling. The flask was placed in 
a shaker for three hours at 30° C., and then 
removed. The stopper was loosened and after 
draining for a few minutes it was removed. 
Three or four drops of phenolphthalein were 
added and the liquor titrated with 0.5 N 
hydrochloric acid. Near the end point, 5-7 
more ml. of the hydrochloric acid were added. 

The flask was put in the shaker until the 
colour disappeared and then back titrated with 
0.5 N sodium hydroxide. 

















TABLE 4 
LABORATORY 
Sample B Cc D F G H 
No. 
% % % % % % 

5.61 61.0 61.7 61.7 61.6 61.6 62.0 

61.3 61.8 61.8 61.5 61.6 

62:4 61.5 

62.5 
Means | 61.8 61.8 61.8 61.5 61.6 62.0 























Method 5.+ Approximately 1.5 g. of sample 
passing through a 30 mesh sieve, were dried 
in a ground stoppered weighing bottle for 
three hours at 105-110° C. and weighed 
accurately, by difference, into a 500 ml. conical 
ground glass stoppered flask. The powder was 
spread evenly on the bottom of the flask by 
agitation and 4 ml. ethyl alcohol slowly added 
down the rotating neck of the flask so that all 
of the powder was dampened. 35 ml. aniline 
were quickly added to the middle of the flask 
with circular, flat-wise agitation to break up 
any lumps formed. The mixture was then 
allowed to stand for at least 25 minutes with 
agitation at five minute intervals. The flask, 








* Recommended by Laboratory D. 
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having an air condenser, was then warmed on a 
hot-plate with continual agitation until the 
alcohol vapour warmed the neck of the flask, 
and the sides of the flask washed by gently 
swirling the liquid round. When a straw 
coloured, homogeneous solution was obtained, 
50 ml. of acetone/ethyl alcohol (20:30 v/v) 
were immediately added. Then 25 ml. of 
distilled water were poured in slowly, with 
swirling followed immediately by 25 ml. N 
sodium hydroxide solution, from a burette. 
The flask was tightly stoppered and shaken for 
four hours. 















































TABLE 5 
LABORATORY 
Sample B c D F G H 
No. 
“"ixXITST XE RTS 
S.42 _ 42.59 | 42.78 | 42.49 | 42.0 | 42.49 
42.84 | 42.58 | 42.63 | 42.2 | 42.52 
42.54 
42.63 
42.51 
Means a 42.7 42.7 42.6 42.1 | 42.5 
S.53.H _ 53.43 | 53.52 | 53.39 | 53.5 | 53.56 
53.47 | 53.36 | 53.39 | 53.6 | 53.65 
53.59 53.52 
53.42 53.59 
53.70 
53.69 
53.43 
53.47 
53.70 
53.80 
53.77 
53.52 
53.45 
Means — 53.4 53.5 53.4 53.6 | 53.6 
$.53.L —_ 53.87 | 53.67 | 53.69 | 53.9 | 53.35 
53.76 | 53.62 | 53.64 | 53.8 | 53.43 
53.58 53.75 
53.54 53.65 
53.82 
53.50 
53.65 
53.58 
Means — 53.8 53.6 53.7 53.8 | 53.6 
S.55 _ 55.46 | 55.62 | 55.23 | 55.4 | 55.60 
55.25 | 55.67 | 55.35 | 55.4 | 55.51 
55.41 55.53 
55.50 55.60 
55.41 
55.56 
55.42 
55.61 
Means — 55.4 55.6 55.3 55.4 | 55.5 
S.61 — 61.29 | 61.72 | 61.69 | 61.4 | 61.58 
61.37 | 61.75 | 61.76 | 61.6 | 61.64 
61.68 61.55 
61.84 61.83 
61.61 
61.63 
61.59 
Means oa 61.3 61.7 61.7 61.5 | 61.6 
$.621 62.35 | 62.57 | 62.69 | 62.52 | 62.5 | 62.39 
63.05 | 62.70 | 62.63 | 62.59 | 62.7 | 62.36 
62.20 | 62.46 62.53 
62.36 
Means | 62.5 62.5 62.7 62.5 62.6 | 62.4 























The stopper was rinsed with a distilled water 
jet, two drops of phenolphthalein solution 
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added and the liquor titrated with 0.5 N 
sulphuric acid with continual swirling to 
sharp end point. The flask was then shaker 
well, the stopper and flask walls washed witl 
50 ml. distilled water and titration completed. 
A blank determination was carried out on the 
reagents. 

The results obtained were as follows (sec 
Table 5). 


Method 5A. When the titration in accordance 
with Method 5 was completed a further 5 ml. 
of 0.5 N sulphuric acid were added and the 
liquor back titrated with N sodium hydroxide 
rinsing with 50 ml. of distilled water towards 
the end. 

The results obtained were as follows (see 
Table 5A). 









































TABLE 5A 
LABORATORY 
Sample D F G J 
No. 

% % % % 
42.48 — 42.2 42.65 
42.36 42.8 42.65 
42.55 42.90 
42.40 42.56 
42.65 
42.58 

Means ... 42.4 42.5 42.7 
Seay use 53.49 — 53.1 53.51 
53.36 53.6 53.60 
53.43 53.69 
53.44 53.51 

53.61 
53.63 

Means ... 53.4 53.4 53.6 
Seek... 53.57 _ 53.5 53.53 
53.64 54.0 53.55 
53.62 53.50 
53.20 
53.36 
53.23 

Means ... 53.6 53.8 53.4 
See > 55.42 — 55.8 55.84 
55.37 55.7 55.46 
55.51 
55.42 
56.10 
55.60 

Means ... 55.4 55.8 55.7 
tS eer 61.72 61.65 60.7 61.54 
61.84 61.80 61.4 61.61 
61.57 61.75 61.45 
61.68 61.63 
61.58 61.79 

61.84 61.41 

Means ... 61.7 61.7 61.0 61.6 

















Method 6.* The sample was ground to pass 
72 mesh (B.S.410 ‘‘ Test sieves ’’). Approxi- 
mately 2.5 g. of sample, spread out on a paper 


‘or thin flexible aluminium sheet about 2 x 3 


in., were dried at 102-105° C. for three hours 
and quickly poured into a ground stoppered 
weighing bottle with a narrow neck, then 
weighed accurately. The sample was then 
transferred to a 300 ml. resistance glass conical 
flask, and the weighing bottle reweighed. 





* Recommended by Laboratory H. 








Mea 


$.53. 


Mea 


$.55 
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The cellulose acetate was spread evenly over 
the bottom of the flask by agitation and wetted 
by carefully running in 5 ml. of distilled water 
round the sides of the flask. 100 ml. of acetone 
(conforming to B.S. 509 “Acetone’’) were 
added, the first 10 ml. very slowly round the sides 
of the flask, the flask being gently rotated, but 
without its base leaving the bench. The acetone 
soluble samples were allowed to stand for 30 
minutes and then gently swirled to complete 
solution. The acetone insoluble samples were 
shaken for at least three hours or allowed to 
stand overnight. 40 ml. of N sodium hydroxide 
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Method 6 was modified as follows :— 


Method 6A. The sample was dried at 110° C. 
Approximately 40 ml. of N sodium hydroxide, 
carbonate free, were added to the acetate 
solution. Excess, 40 ml. N sulphuric acid was 
added and the liquor was back titrated with 
N sodium hydroxide solution. 


Method 6B. Another modification was 
introduced as follows :— 

The quantity of sample used was reduced to 
0.8 g. 0.5 N acid and alkali were used in place 
of N solutions. 













































































commen 0.5 N acid and alkali were used on all seven 
LABORATORY samples; N acid and alkali were used on 
Samples S.62.I and S.62.II. 
re Hh Rok? Cade Mets BP coh My The following results were obtained (see 
10. 
% % % % % % % Table 6B). 
$.42 | 42.80] — | 42.62] 42.72] 42.8 | 42.55 | 42.94 —— 
42.90 42.58 | 42.68 | 43.1 | 42.55 | 42.92 
42.20 42.62 42.55 LABORATORY 
Means | 42.6 42.6 | 42.7 | 43.0 | 42.6 | 42.9 B B 
Sample No. 
$.53.H | 53.4 | 53.72 | 53.26] 53.68] 53.5 | 53.57] 53.41 0.5 N Solution N Solution 
53.25 | 53.55 | 53.32] 53.59] 53.6 | 53.60] 53.38 % % 
53.35 53.47 53.53 
53.34 53.62 $.42 he ae 42.54 
53.52 42.89 
53.50 
$.53.H 53.71 
Means | 53.3 | 53.6 | 53.4 |53.6 |53.6 | 53.6 | 53.5 53.63 
53.34 
$.53.L | 53.40] — | 53.57] 53.33] 53.3 | 53.42] 53.62 53.45 
53.40 53.43 | 53.34] 53.3 | 53.46 | 53.14 
53.55 53.36 53.18 $,53.L 54.17 
53.62 53.19 54.17 
54.18 
Means | 53.5 53.5 |53.3 |53.3 |53.4 | 53.3 54.09 
$55 |55.40} — | 55.51]55.73|55.8 |55.54]55.72 $55 es a ad 55.46 
55.30 55.33 | 55.81 | 55.9 | 55.58] 55.70 55.82 
55.00 55.28 55.31 
55.55 55.37 
55.49 
55.56 $.61 ee 60.40 
59.25 
Means | 55.2 55.5 |55.8 |55.8 |55.6 | 55.7 56.20 
57.33 
S61 |61.50] — | 61.86] 61.86] 61.6 | 61.78] 61.71 
61.50 61.82] 61.86] 61.6 | 61.79]61.63 $.62.1 57.33 61.94 
61.40 61.58 61.84 57.25 60.76 
61.83 61.85 61.19 
61.80 61.80 61.14 
61.88 61.86 
61.86 61.74 $.62.1I 56.00 61.49 
61.66 61.76 57.45 61.27 
61.55 61.73 54.48 
61.84 61.74 55.06 
61.81 
61.58 
a* The method was again modified as follows :— 
Means | 61.5 61.8 | 61.9 161.6 [61.8 | 61.7 Method 6C. 1.6 g. were moistened in a 300 
ml. flask with 15 ml. of distilled water and 
$.62.1 | 62.15 | 62.99 | 62.49 | 62.43 | 62.3" | 62.49] 62.49 65 ml. acetone were added. 25 ml. of N sodium 
moses pow pov nee 62.3 | 62.49) 62.40 hydroxide solution were addel to the liquor 
oe followed, after shaking, by 50 mi. distilled 
é water. Just before titration 25 ml. of N 
Means | 62.1 | 62.9 | 62.4 | 62.5 |62.3 |62.5 |62.4 Sulphuric acid were added. 
The following results were obtained (see 





were added, followed by 20 ml. of distilled 
water, and the flask shaken for three hours at 
least. The stopper was washed down with 
distilled water and at least 80 ml. of distilled 
water added. The liquor was titrated with N 
sulphuric acid, phenolphthalein being used as 
indicator. A blank determination was carried 
out. 

The results obtained are as follows (see 
Table 6). 


Table 6C). 


Discussion 


Many methods of determining acetic acid 
yield have been described, and there would be 
no particular difficulty in selecting one of these 
as suitable for the analysis of a specific group 
of cellulose acetates. As has already been 
mentioned, however, samples of commercial 
cellulose acetates may have acetic acid yields 
ranging from 42 to 62.5%, and these show 
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TABLE 6C 
LABORATORY 
Sample B c D F H J 
No. 
% % % % % % 
$.42 42.61 | 42.5 | 42.58 | 42.63 | 42.54 | 42.65 
42.85 | 42.7 | 42.70 | 42.50 | 42.65 | 42.68 
Means | 42.7 | 42.6 | 42.6 | 42.6 | 42.6 | 42.7 
$.53.H | 53.73 | 53.5 | 53.56 | 53.62 | 53.38 | 53.75 
53.70 | 53.5 | 53.56 | 53.56 | 53.59 | 53.74 
Means | 53.7 | 53.5 | 53.6 | 53.6 | 53.5 | 53.7 
$.53.L | 53.44 | 53.4 | 53.74 | 53.46 | 53.21 | 53.32 
53.28 | 53.4 | 53.83 | 53.46 | 53.45 | 53.31 
Means | 53.4 | 53.4 | 53.8 | 53.5 | 53.3 | 53.3 
S.55 55.39 | 55.6 | 55.59 | 55.62 | 55.77 | 55.62 
55.38 | 55.4 | 55.60 | 55.53 | 55.50 | 55.77 
Means | 55.4 | 55.5 | 55.6 | 55.6 | 55.6 | 55.7 
S.61 61.54 | 61.6 | 61.72 | 61.80 | 61.56 | 61.68 . 
61.41 | 61.6 | 61.69 | 61.70 | 61.77 | 61.56 
Means | 61.5 | 61.6 | 61.7 | 61.8 | 61.7 | 61.6 
$.62.1 | 62.26 | 62.7 | 62.69 | 6252] — | 62.58 
62.38 | 62.6 | 62.55 | 62.48 62.45 
Means | 62.3 | 62.6 | 62.6 | 62.5 62.5 
correspondingly wide variations in their 


properties. Much of the difficulty experienced 
by the Committee has been attributable to 
their desire to establish as standard a method 
that would be applicable, without change of 
procedure, to any sample that is likely to be 
encountered. 

All the methods that were examined rely on 
alkaline hydrolysis of the cellulose acetate; 
methods involving acidic hydrolysis were not 
considered because they involve laborious or 
time-consuming procedures that seemed 
inappropriate to a standard method. Because 
of this the hydrolysis necessarily occurs, at 
least in part, as a heterogeneous reaction, and 
the methods studied have utilized two different 
procedures to ensure that the reaction should 
be completed in a reasonable time. 

The first of these was to include a solvent 
for as wide a range of acetates as possible, so 
that much of the hydrolysis should occur in a 
homogeneous rather than a heterogeneous 
system, and that when the acetate was eventually 
hydrolysed beyond the solubility range of the 
solvent it would be precipitated in a finely- 
divided yet highly-swollen form, so that the 
ensuing heterogeneous hydrolysis would still 
proceed rapidly. The possibility of finding a 
suitable solvent is made much more remote by 
the necessity of including cellulose triacetate 
among the acetates to which the method is to 
be applicable, because of its very different 
solubility properties. The second procedure 
was to conduct the heterogeneous hydrolysis 
in the presence of a swelling agent for the 
acetate, which would thereby be made more 
readily accessible to the reagent. It is fortunate 
that some of the solvents for the lower acetates 
are also swelling agents for the higher, and the 
method finally adopted utilizes just this circum- 
stance. Where swelling rather than dissolution 
is relied upon the particle size of the material 
submitted to the procedure is obviously 
important in relation to the time required for 
complete hydrolysis, and it is for this reason 
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that emphasis is laid upon reducing the particle 
size of the sample, though this is obviously 
unnecessary for samples that do in fact dissolve. 

The various methods that have been 
examined are discussed below in the light of 
the general considerations above. It will be 
noted that although many of the results in the 
tables are given to the second decimal place, 
if these results had in fact been used for the 
analysis of cellulose acetate, the means would 
have been rounded off to the first decimal place. 


Method 1. This method is based on one 
described elsewhere (1) and it depends on the 
use of a mixture of acetone and pyridine, which 
was reputed to be a solvent for a wide range of 
acetates, including the triacetate. In the trials 
made it proved reasonable for the lower 
acetates, but quite unsuitable for cellulose 
triacetate, Table 1 showing that the results 
obtained varied from 31.5 to 61.7%, for a 
material whose acetic acid yield was close to 
the latter figure. 


Method 2. This method, recommended by 
Laboratory F, involves the use of a swelling 
agent, methylated spirits, instead of a reputed 
solvent. The results in Table 2 are in fair 
agreement, but it was considered undesirable 
to examine further a method that required 
48 hours for complete hydrolysis. 


Method 3. In this method, recommended by 
Laboratory H, diethyl ether is used as swelling 
agent, and since cellulose triacetate appeared 
to be the most difficult acetate to hydrolyse it 
was agreed that the initial trials should be 
made with it alone. The results in Table 3 
are in reasonable agreement, but some members 
of the Committee thought it preferable to seek 
a method that did not involve alcoholic potash 
as hydrolysing agent. 


Method 4. In this method, recommended by 
Laboratory D, cellulose triacetate is swollen, 
whereas lower acetates are dissolved. It was 
tried only for the triacetate, and gave excellent 
results (Table 4). It would probably have given 
at least as good results for lower acetates, but 
it was not in fact tested with them, because it 
was thought desirable to seek a method that 
did not involve refluxing, and could in con- 
sequence be used on a reasonably large scale 
without requiring much apparatus. 


Method 5. This method, proposed by 
Laboratory H, utilizes the powerful solvent 
properties of aniline. The results in Table 5 
suggested that it might be developed into a 
satisfactory standard, and a modification of it 
was next examined. 


Method SA. Since alkali is strongly absorbed 
by cellulose it is generally less satisfactory to 
titrate alkaline cellulose with acid than to add 
an excess of acid, leave for some minutes, and 
back-titrate with alkali. This modification was 
applied to Method 5 with the results given in 
Table 5A. There seemed little to choose 
between the two, but because of objections to 
the use of hot aniline as a solvent the search 
for an even more suitable method was con- 
tinued. However, one member of the Com- 
mittee proposed to carry out further investiga- 
tions independently and to publish his findings. 


Method 6. This method recommended by 
Laboratory H, uses acetone either to dissolve 
or to swell the cellulose acetate, according to 
its degree of substitution. The results given in 
Table 6 suggested that it might well form the 
basis of a standard method, and a few minor 
modifications were tried. 
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Method 6A. The first modification was to 
apply the back-titration procedure referred to 
in connection with Method 5A. It was tried 
on three samples of cellulose triacetate and 
although, as in 5A, the back-titration procedure 
appeared to provide no greater precision the 
Committee decided to adopt it as a safety 
measure, in case slight differences of procedure 
should result in the precipitation of cellulose 
in a form less amenable to easy desorption of 
alkali. 


Method 6B. In the second modification the 
concentration was reduced, together with the 
concentrations of acid and alkali (Table 6B). 


Method 6C. Experience of Method 6B 
suggested that the amount of sample had been 
reduced too far, and in this modification an 
intermediate amount was used, and the 
quantity of solvent and concentration of 
reagents suitably adjusted. The method seemed 
thoroughly satisfactory (Table 6C) and it was 
agreed to propose this method as standard, in 
the following form:— 


Recommended Method. 


Reagents. All reagents shall be of recognized 
analytical reagent quality. Distilled water shall 
be used wherever water is specified. 


Approx. N sodium hydroxide, carbonate free. 
0.5 N sodium hydroxide, carbonate free. 
Approx. N sulphuric acid. 


Nore.—In order to ensure that there should 
be a positive back-titration value in the blank 
the normality factor of the sulphuric acid 
should be greater than that of the N sodium 
hydroxide. 


Acetone, complying with B.S.S509 “‘Acetone.”’ 
0.5% phenolphthalein solution in alcohol. 


Procedure. Grind* at least 2 g. of the sample 
so that all will pass a 72 mesh B.S. test sieve 
(B.S.410 “* Test sieves ’’). The addition of solid 
carbon dioxide to assist grinding is permissible. 

Place a test portion of the ground material 
equivalent to about 1.5 g. of oven-dry material 
in a weighing bottle, dry for three hours at a 
temperature of 110 + 2° C. and cool in a 
desiccator. Stopper the bottle and weigh. 
Transfer the contents of the bottle to a 300 ml. 
stoppered conical flaskt of borosilicate glass. 
Reweigh the stoppered bottle and determine 
the weight by difference. 


JANUARY, 1958 


Shake the test portion evenly over the base 
of the flask and, without lifting the flask fron 
the bench, carefully run in 15 ml. of wate: 
round the sides of the flask to ensure even 
distribution over the base. Then add 65 ml. 
of acetone. In order to prevent the formation 
of lumps, the first 10 ml. are added very slowly 
by being poured carefully round the sides of 
the flask while the flask is turned gently without 
its base leaving the bench. Allow the flask and 
contents to stand for 30 minutes, then shake 
for three hours or allow to stand overnight. 

Add 25 ml. N sodium hydroxide slowly with 
continual swirling. Shake for three hours. 

Wash down the stopper with water adding 
approximately 50 ml. of water to the contents 
of the flask. Add 25 ml. of N sulphuric acid 
and about 0.5 ml. of the phenolphthalein 
solution. Allow to stand, shaking if necessary, 
until any signs of pink colouration have dis- 
appeared from the insoluble matter. Titrate 
with 0.5 N sodium hydroxide. 

Carry out a blank determination on the 
reagents used. 


Calculation of result:— 
Acelie sits shell an Seman x Bo, 
Where W = weight of oven-dry test portion 
in grammes. 

A = volume of 0.500 N sodium 
hydroxide solution required 
for the test portion, in 
millilitres. 

B =volume of 0.500 N sodium 
hydroxide solution required 
for the blank, in millilitres. 
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* A beater-cross mill has been found suitable. 

+ If rubber stoppers are used they must previously be 
shaken in a mixture of acetone, water and N sodium 
hydroxide for three hours and then thoroughly washed 
with water before use. 





Recent Advances in Polymer Technology 
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ing.’ 
B3: 2.45-3.15. as T. Watts, B.Sc., Ph.D., 
F.R.I.C. EC.1. Dyestuffs Division), 


“* Urethane Foam Process.” 


3.15-3.30. fe Break (B Session). 
B4: 3.30-4.00. F. Chapman, M.A. (Whiffen & 
Sons Ltd.), “ "Expanded P.V.C.” 
BS: 4.00-4.30. A. r, F.R.LC., F.LR.L, 
F.P.I., M.Inst.R. ( xpanded Rubber Co. 
i % “* Cellular Polymers.” 
<30-5.00. Discussion on B3, B4 and BS 
bina 
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PLASTICS 


Patent Review 


The following abstracts have been made from specifications at the Patent Office, with the permission 

of the controller of H.M. Stationery Office. The country of origin for Convention Applications 

is shown in parentheses. Complete specifications can be obtained from the Patent Office, 25, 
Southampton Buildings, London, W.C.2, price 3s. 6d. each (including postage). 


B.P. 782,507. Process for the production of 
polymers, copolymers etc. To: Monsanto 
Chemical Co. (U.S.A.). 

Monomeric vinylene carbonate, with or 
without one or more monomers copolymeri- 
zable therewith, especially ethylene, is poly- 
merized at a pressure of at least 1,000 lb./sq. in., 
preferably 20,000 to 40,000 lb./sq. in. Some 
of the ethylene—vinylene carbonate copolymers 
are particularly valuable for making films by 
the inflated balloon technique. 

B.P. 782,515. Fly containers or receptacles for 
anglers. R. V. Righyni. 

For retaining both ends of flies and having a 
transparent lid. 


B.P. 782,518. Writing pads or tablets. H. R. 
Pearce, E. Hornemann. To: Leswick Ltd. 

Pads of the type on which notes are written 
with a blunt ended instrument on a transparent 
(celluloid) cover sheet over an adhesive layer 
to be obliterated by separating cover sheet 
and adhesive layer. The pad is formed as a 
separate unit so as to be easily removed from 
the casing. 


B.P. 782,522. Process for finishing the surfaces 
of sheet material. H. Burgtorf, E. Schwarz, 
J. H. Benecke (Germany). 

Films, foils, imitation leather (polyvinyl 
chloride or other such compounds, e.g. polya- 
mides) are provided with a relief structure by 
sprinkling on the softened (heated) plastic 
thermally decomposable salts, allowing the 
plastic to harden and then heating the sheet to 
decomposition temperature. 

B.P. 782,524. Containers for accumulator cells. 
R. Gray. To: Chloride Electrical Storage 
Co. Ltd. 

Shockproof containers for submarine 
accumulator cells. A double skin construction 
using laminates and mouldings for spacers and 
angle pieces. 

B.P. 782,541. Method for man 
flexible conduits. To: Dayton Rubber Co. 
(U.S.A.). 

For vacuum cleaners, automotive coolant 
systems etc. with reinforcing wires in plastic 
material. A tubular sheath is softened to plastic 
flow and forced radially inwardly over a 
continuous helical reinforcing member. 

B.P. 782,542. Apparatus for cutting objects 
from material. K. H. N. Schulpen (Nether- 
lands). 

For cutting shoulder pads of multicellular 
foamed material. 

B.P. 782,574. Caps for necked containers. H. 
Senior. To: British Xylonite Co. Ltd. 

E.g. of polythene with projecting annular 
surfaces entering the mouth of the neck to 
make line sealing contact. 

B.P. 782,591. Seals for bottles. S. I. Hitchcock. 
To: M. & E. Projects Ltd. 

Of a comparatively hard chemically resistant 
plastic having an integral hollow protruberance 
of bulbous shape to enter the bottle neck and 
to be forced down by the screw cap. 

B.P. 782,613. Telephone desk set. To: 
Automatic Electric Laboratories Inc. (U.S.A.). 

Special shape of desk stand so that handset 

automatically seats itself in cradle. 


B.P. 782,619. Electric battery with flat cells. 
To: Les Piles Wonder (France). 

Refers to a welding procedure (di-electric loss 
method) for the insulating sheets—(add to 
774,151). 

B.P. 782,639. Dispensing means for containers. 
To: Pirelli S.p.A. (Italy). 

For flexible containers an insert with annular 
ribs to prevent accidental detachment. The 
insert may be in the shape of an atomizing 
nozzle. 

B.P. 782,670. Flexible ducts, particularly for 
mine ventilation. H. G. Schauenburg 
(Germany). 

Refers to the diameter holding means of the 
thin synthetic resin tube (add to: 758,350). 
B.P. 782,690. Work supports or mountings 
fitted with self-sealing plugs to receive pins, 
tacks or like work securing elements. J. J. 
Burnham. 

Instead of wooden plugs, plugs moulded from 
a mixture of rubber and a synthetic resin. 
B.P. 782,700. Process for moulding polytetra- 
fluoroethylene. To: Tube Turns Plastics Inc. 
(U.S.A.). 

Use of an _ injection-type operation in 
available equipment with only minor modifi- 
cations. 

B.P. 782,708. Heat-insulating material and 
articles. F. Schleith (Germany). 

Foamed plastic layers loosely superimposed 
and stitched together to form air pockets. 
B.P. 782,709. Carboy cover. W. J. Wears. 

Polyvinyl chloride sheeting with reinforcing 
plastic washers. 

B.P. 782,718. Thermoplastic material and 
method of making same. To: B. F. Goodrich 
Co. (U:S.A.). 

Materials having the appearance and feel 
of suede leather made from a blend of polyvinyl 
chloride and a copolymer of vinyl chloride and 
a minor amount of vinylidene chloride. 

B.P. 782,719. Polymeric compositions. To: 
B. F. Goodrich Co. (U.S.A.). 

A vapour permeable, water-resistant coating 
on a fabric base (upholstery material for 
furniture, automobiles, etc.) comprising a blend 
of polyvinyl chloride and a minor amount of 
a copolymer of vinyl chloride and a minor 
amount of vinylidene chloride. 

B.P. 782,758. Pouring devices for bottles and 
other liquid containers. K. C. Guest. To: 
Capsules Ltd. 

In particular for fuel containers for cigarette 
lighters. 

B.P. 782,804. Nursing nipple. E. V. Perreault. 
To: Davol Rubber Co. 

Moulded, e.g. of polyvinyl chloride. 

B.P. 782,877. Sliding clasp fastener. To: Cue 
Fastener Inc. 

Two looped strips of plastic fixed to a fabric 
strip, a stop moulded of plastic around a 
number of loops adjacent one end of at least 
one plastic strip, the stop being united with the 
fabric strip between these loops. ‘‘ Nylon” 
of “ Vinylite ’’ stops are suggested. Rows of 
such fasteners can be manufactured continu- 
ously and the stops applied thereafter as 
required. 
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B.P. 782,885. Infant’s feeding bottle and stopper 
therefore. A. Kristoffersen (Norway). 

A stopper, e.g. of plastics to be fitted into 
the bottle neck. The stopper has a projecting 
spoon-shaped portion and two channels for 
liquid and air the air channel to be opened or 
closed for regulating the liquid flow. 

B.P. 782,952. Leather substitutes. B. Graham, 
J. A. Piccard. To: E. I. du Pont de Nemours 
& Co. 

Forty to 85% of matted, oriented fibres of 
a polyamide or a polyester, and 60 to 15% 
of a vinylidene binder, incompatible therewith, 
melting below the softening temperature of the 
matted fibres. 

B.P. 782,966. Telephone handset with extensions 
for providing privacy to the user. M. Papalia 
(Italy). 

Elastic extensions to be drawn over the ear 
and close to the mouth of the user. 

B.P. 782,985. Pressure sensitive adhesive tapes 
or sheets. To: Permavel Tape Corp. 

A primer composition not seriously affected 
by water or high humidities (tropical climates) 
comprising a polyfunctional isocyanate of a 
certain formula and an elastomer which has 
been depolymerized is applied to a flexible 
film backing (regenerated cellulose or cellulose 
acetate). After the primer has aged a normally 
tacky and pressure sensitive adhesive is applied 
to the primed backing. 

B.P. 782,994. Glazing with glass sheets. T. G. 
Fegan. 

Use of a channel shaped sealing strip of 
semi-soft-plastic material with a certain cross- 
section as shock absorber, e.g. for glass doors. 


B.P. 783,002. Barrier plies of multiply paper 
bags. E. R. Duffin. To: Bowater Research & 
Development Co. Ltd. 

The longitudinal seam of a barrier ply 
having a polythene layer is provided by a strip 
of paper adhesively secured to the paper surface 
of the ply. 

B.P. 783,020. Leather-like sheet material. B. 
Graham, J. A. Piccard. To: E. I. du Pont de 
Nemours & Co. 

Thirty to 70% of matted (non-woven) 
undrawn, but orientable fibres (polyamides, 
polyesters, or mixtures and blends thereof) and 
70 to 30% of an extensible polymeric binder. 
The material can be permanently formed into 
any desired shape and is extremely tough (e.g. 
for shoe toe caps). 


B.P. 783,023. Method of making sporting 
cartridge cases having a synthetic body or 
bottom and cartridges obtained thereby. 
M. L. A. Paulve (France). 

Air or water-tight separation between 
priming device and inside of case. 

B.P. 783,034. Foamed polystyrene. To: 
Coppers Co., Inc. (U.S.A.). 

Polystyrene particles having integrated there- 
with 44 to 9% of an aliphatic hydrocarbon 
homogeneously admixed with a carbon dioxide 
liberating agent and an acid. The composition 
enables production of foamed polystyren< 
having uniform small voids on convention. :| 
extruding machines. The amount of contami 
nant (salts) is reduced. 


B.P. 783,045. Catalyst for the polymerization 
of air-drying unsaturated polyester resins. To: 
Chemische Werke Hiils A.S. (Germany). 
Cumene hydroperoxide. 
B.P. 783,059. Device for cleaning gramophone 
records, particularly synthetic resin gramophone 
records. L. Mertes (Germany). 
A foam material of polyurethane is used to 
wipe out the electro-static charges, which are 
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primarily responsible for retaining the dust 
particles. The wiper can be centred on the 
record. 

B.P. 783,064. Manufacture of electric communi- 
cation cables. To: N. V. Nederlandsche 
Kabelfabrik (Netherlands). 

Foamed polythene as thermoplastic insu- 
lating material for a core into which the 
conductors are fused. 

B.P. 783,073. Process for the regeneration of 
monomers starting from a polymethacrylate, 
and more especially from methyl polymetha- 
crylate. E. D. Segui, B. C. Alarcon (France). 
B.P. 783,074. Apparatus for effecting the 
depolymerization of polymeric esters. E. D. 
Segui, B. C. Alarcon (France). 

B.P. 783,109. Method of applying patterns 
and ornamentations in relief to surfaces. S. D. 
Dickinson. 

A negative image of the pattern (piece of 
canvas) is formed on an intermediate body 
(sheet of polyvinyl chloride). 

B.P. 783,240. Reinforced polytetrafluoroethylene 
pipe and method of making it. To: Resistoflex 
Corp. (U.S.A.). 

A chemically inert pipe having a lining of 
initially unfused paste-extruded polytetra- 
fluoroethylene sintered and fused to a 
reinforcing layer of glass fabric after being 
laminated therewith into pipe form. 

B.P. 783,243. Knob assemblies. To: United- 
Carr Fastener Corp. (U.S.A.). 

A grooved plastic knob and an ornamental 
cap held by resilient legs set in the groove. 
B.P. 783,269. Production of organic plastic 
materials in expanded or cellular form. R. A. 
Reed. To: Genatosan Ltd. 

Use of a blowing agent of a mixture of 
azodicarbonamide and biurea. 

B.P. 783,302. Curable organopolysiloxanes. 
To: General Electric Co. (U.S.A.). 

Stannous gluconate as a curing agent. 

B.P. 783,324. Process for the production of 
porous polyethylene bodies. To: Ruhrchemie 
A.G. (Germany). 

Pulverulent polyethylene having a molecular 
weight greater than 75,000 (preferably 100,000) 
is heated to a temperature between 120° C. and 
that temperature at which under the pressure 
employed, decomposition and/or gelation of 
the polyethylene occurs. As heat insulation, 
sound absorbers, life belts, and in the electrical 
and cable industries. 

B.P. 783,422. Injection moulding machine. 
E. W. Puckert. 

Refers to the type in which the mould parts 
are opened and closed transversely of the travel 
of the ram. The radius arms carrying the 
mould support plates are held in line with each 
other and act in the manner of a toggle for 
closing the mould parts. The closing pressure is 
applied through the material in the injection 
cylinder over the forward end of the cylinder 
itself to the sides of the mould parts. 

B.P. 783,449. Extrusion of organic thermoplastic 
materials. J. R. Cann, D. Grant. To: I.C.I. 
Ltd. 

Tubing of a bore of two inches and above is 
produced by continuously extruding the heat- 
softened material through an upwards directed 
forming die and passing it through an also 
upwards directed cooled sizing die while 
inflating the tube against its walls by main- 
taining a head of liquid within the tubing. 
The tube is chilled to self-supporting state. 
B.P. 783,450. Synthetic resin ion-exchanging 
membranes. To: Farbenfabriken Bayer A.G. 
(Germany). 
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B.P. 783,453. Covered sliding clasp fasteners. 
E. Ryser, B. Voumard (Switzerland). 

Each fastening element is cast directly to the 
edge of a supporting strip so that its clasp 
portion covers a smaller width of strip than is 
covered on the opposite side. The portion of 
the element on the latter side is deformed and 
covers that side of the clasp portion which 
would otherwise be visible. 


B.P. 783,457. Composite films. W. E. F. 
Gates. To: L.C.I. Ltd. 

A drawn and heat-set film of polymethylene 
terephthalate polyester laminated to a film of 
polythene. This composite film may be further 
laminated to a metal film or foil. 


B.P. 783,478. Ear tags for use in the marking 
of sheep and other animals. To: Leader 
Products Pty. Ltd. (Australia). 

Formed as an integral polystyrene moulding. 


B.P. 783,481. Impregnated shaped bodies of 
graphite or carbon and a process for their 
manufacture. W. Kaufmann, E. Kolbe. To: 
Farbwerke Hoechst A.G. (Germany). 
Impregnated with a thermoset synthetic resin 
(phenol formaldehyde resins or other such 
resins) which is subjected to the action of a 
catalyst having a hardening effect before the 
thermal hardening step so as to prevent 
exuding of the resin from the interior. 


B.P. 783,487. Polymerization of ethylene. To: 
E. I. du Pont de Nemours & Co. (U.S.A.). 
Continuous, co-ordination catalyst poly- 
merizations can be controlled by the reaction 
temperature to give titanium containing 
polymers a specific degree of polymerization 
under certain conditions. 
B.P. 783,493. Twisting tube for crimping 
filaments. L. Ubbelohde (Germany). 
May be made of plastics. 


B.P. 783,508. Aprons. I. P. Rowe. 
An inner ply of polyvinyl chloride film or 
other (coloured) semi-transparent plastic film. 


B.P. 783,538. Production of hollow laminated 
tubes. E. M. Evans. To: Distillers Co. Ltd. 

The thermosetting resin of the phenoplast 
or aminoplast type used as impregnant is cured 
by heat under the influence of a centrifugal 
pressure of at least } ton per sq. in. caused by 
the rotation of the forming outer cylinder. 


B.P. 783,552. Plastic coated articles and method 
of producing the same. To: Hercules Power 
Co. (U.S.A.). 

The coating composition is a polymer or 
copolymer fused to the substrate (metallic, 
cellulosic, glass) by heating it to a temperature 
above the softening point of the polymer. 


B.P. 783,553. Ear clips. R. L. Bailey. 

With a cam member which may be partly 
of plastic material (polythene). 

B.P. 783, 555. Laminated structures and method 
for making the same. To: E. I. du Pont de 
Nemours & Co. (U.S.A.). 2 

Refers to structures comprising a polymeric- 
linear terephthalate ester layer to which 
laminz are secured by means of a copolyester 
adhesive composition. 

B.P..783,560. Boats. P. D. de Laszlo. 

Made of reinforcing material impregnated 

with a synthetic resin. The keep is formed 
integrally with the hull. A depression in the 
shell corresponding to the keel receives 
transverse strengthening members to add 
strength and rigidity to the keel. 
B.P. 783,564. Process for the production of 
cross-linked diisocyanate-modified polyesters of 
high molecular weight. To: Farbenfabriken 
Bayer A.G. (Germany). (add to 777,145). 
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B.P. 783,571. Thermoplastic bodies and metho: 
of making same. To: United States Rubber Co 
(U.S.A.). 

A protective and decorative coating of 
styrene-acrylonitrile resinous copolymer and a 
butadiene-acrylonitrile rubbery copolymer. 
B.P. 783,621. Curing of ethoxylene resins. To: 
General Electric Co. (U.S.A.). 

Rapid cure and excellent high temperature 
properties are obtained by incorporating a 
curing agent composed of an organic nitrogen- 
containing base (piperidine) and an alky| 
titanium ester or a derivative therefrom 
(tetrabutyl titanate). 

B.P. 783,664. Treatment of polyethylene. To: 
Celanese Corp. of America (U.S.A.). 

The polyethylene surface is treated by 
contrast with a flame of at least 4,000° F. 
(preferably 4,200-5,000° F.) and then cooled 
rapidly so that no distortion occurs. The 
treatment is particularly valuable when the film 
is to be made into bags or wrappings where 
heat-sealing is involved. Good receptivity to 
printing ink is retained. 

B.P. 783,687. Basket or pannier. J. S. Horrach 
(Spain). 

Moulded in one piece with a pair of handles 

on its top edge. 
B.P. 783,723. Extraction—extrusion process 
and apparatus for plastic material. E. C. 
Bernhardt. To: E. I. du Pont de Nemours & 
Co. 

A device into which may be fed a mixture of 
plastic material and a volatile component, and 
out of which there is obtained a melted 
extrudate free of the volatile material. The 
conveying screw has zones of greater and lesser 
drag flow capacity. In the zone of greater 
capacity a vacuum can be applied. 

B.P. 783,724. Stabilized acrylonitrile polymers. 
To: Monsanto Chemical Co. (U.S.A.). 

B.P. 783,731. Acceleration of polymerization. 
To: Rohm & Haas Co. (U.S.A.). 

The acceleration effect of tertiary aromatic 
amines can be utilized and extended in the 
polymerization of esters of acrylic or metha- 
crylic acid with an organic peroxide when there 
is also present a thiophenolic compound in a 
small but promoting proportion. 

B.P. 783,745. Production of cellular cured 
polymeric material. To: American Cyanamid 
Co. (U.S.A.). 

Incorporating an organic N.-substituted 
sulphonyltriazene. 

B.P. 783,755. Manufacture of shaped articles. 
A. M. Birles. To: Canadian Industries, Ltd., 
du Pont Co. ‘of Canada Ltd. 

It has been found that cross-linked polymeric 
materials from methyl methacrylate can be 
moulded in cross-linked state into articles of 
various shapes if the polymers are not allowed 
to cool after complete cross-linking. 

B.P. 783,762. Recovery of phenolics from 
industrial wastes. To: Allied Chemical & 
Dye Corp. (U.S.A.). 

Refers to aqueous wastes containing phenol 
and formaldehyde. A bisulfite is added to the 
waste liquor and the waste then subjected to 
steam. 

B.P. 783,764. Hardening of epoxide resins. 
To: Chemische Werke Albert (Germany). 

Use of a certain organo-tin compound. 

B.P. 783,766. Reeds for woodwind instruments. 
A. R. Brilhart (U.S.A.). 

(Synthetic) textile fibres are lengthwise 
arranged to form the reed body and made into 
a unitary whole by impregnation with a plastic 
(synthetic resin) compound. 
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Resin Suppliers : Bakelite Ltd. 
Instead of heavy brick or metal, this fume stack has a chimney 
of lightweight Fibreglass Reinforced Plastic. Fourteen ‘top-hats’, 
8 ft. tall and 3 ft. in diameter, have been speedily raised by bolting 
one under the other until the full height of 120 ft. was reached. 
The chimney is tremendously strong — the same FRP make tubs 
for circus elephants to stand on — never needs treating or 
painting, and is completely unaffected by sulphuric acid fumes. 
Its lightness has reduced installation costs by making a special 


THE BACKBONE OF 
foundation unnecessary. It was moulded for Robert Stephenson 
& Son Limited by Willerby Plastics Company. CORROSION-RESISTANT PLASTICS 


FIBREGLASS LIMITED, ST. HELENS, LANCASHIRE - TELEPHONE: ST. HELENS 4224 
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Have you a materials 














handling problem? 





If you have —callus in. No matter what your problem, we will find a solution. 


You have no obligation. And this service is free. 
KING conveyors, cranes, pulley blocks, etc., are cutting costs and increasing pro- 
duction all over the world. 





CONVEYORS CRANES 














patent DO THIS NOW—BEFORE YOU FORGET 


Just tick those items on which you need information, add 
your name and address and send the advertisement to us. 








CONVEYORS . CRANES 
ELECTRIC OVERHEAD 
PULLEY BLOCKS RUNWAYS 











ELECTRIC PULLEY 


BLOCKS ADVISORY SERVICE 








The 


Leaders in MEGHANICAL HANDLING for 40 years New 1 


Some famous firms who are using KING equipment DUNLOP, FRIGIDAIRE, 1.C.1., 
AUSTIN MOTORS, VAUXHALL MOTORS, B.0O.A.C., ROBBIALAC, BRISTOL § 
REGISTERED TRADE MARK AIRCRAFT COMPANY, NATIONAL CASH REGISTERS, ELECTROLUX 








interfe 





GEO. W. KING LTD., 31 ARGYLE WORKS, STEVENAGE, HERTS. TELEPHONE: STEVENAGE 440 








large capacity—fast heating 












rapid automatic oven opening 





fluorescent illuminated oven 






full T.V. interference 
suppression 


HITHERTO UNPUBLISHED VITAL para 
















¢ 
ON PLASTIC ourN 


Ye O UR. 5: tor the asking 








MODEL kw PRICE 
The most important technical information ever revealed to H.3 0-3 _ 
the plastics industry is contained in this d t — 
e plastics industry is contained in this documen H.15/B 9 eATs 
describing a new concept in compression moulding. H.30 5 £595 
New Radyne Preheaters are backed by comprehensive 1-year H.50/B 6 ~~ 
: iii i H.80 9 £1,150 
guarantee—maintenance costs reduced to a minimum— H.180 18 £2,100 
interference suppressed—suitable for pellet, powder or flake. H.280 28 £2,300 





radio heaters Itd 


WOKINGHAM BERKS ENGLAND TELEPHONE WOKINGHAM 1030 (6LINES) P.334 
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The New Lédige-Morton Mixer 


AN ENTIRELY NEW MIXING PRINCIPLE 
FOR ALL DRY POWDERS AND GRANULES 
AND SMALL ADDITIONS OF LIQUIDS. (runy patenreo) 


Fast process times ; Homogeneous mixes ; Dust free processing ; 
Can be used for continuous mixing; Capacities from 4 to 
600 Cu. Ft; Jackets for heating and cooling available. 
Special Machines for Glueing Woodchips, 

P.V.C. Dry Plasticising, Asbestos Mixing. 


Send us your problems 


“MIXING IS OUR BUSINESS” 





Morton Machine Gompany Limited 


WISHAW 4 SCOTLAND ° TELEPHONE: WISHAW 700 o TELEGRAMS: MORTONMIX, WISHAW 


wags CELLULOSE ACETATE 
‘ sheets and films 
[| {0 SUITABLE FOR VACUUM FORMING 





CLEAR TRANSPARENT 


pol/pol or matt/pol 


COLOURED TRANSPARENT 
tinted 


LAMPSHADE MATERIAL 


matt or embossed 


COLOURED OPAQUE 
pol/pol or matt/pol 


METALLISED 
mirror-finished in silver and colours 


INSULATING 
dielectric qualities 












u T L E x L t M j T E ») MILL STREET, KINGSTON-ON-THAMES. Telephone: KINGSTON 1660 
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The year’s most talked-about plastic product... 


THE EKCO PLASTIC 


une | Watering can 


(Editor of ‘British Plastics’) 
writing in the October issue 
of Design says: 
66 |. . the watering can 
consists of a graduated 
polythene bucket fitted 
with a hinged high impact 
polystyrene spout and lid... 
It is clear that a great 
deal of thought has 
gone into this unconventional 
design for a watering can 
to enable it to be mass 
produced by injection 
moulding, and among the 
advantages are lightness, 
long reach, compact stowing, 
and the fact that the 
closed lid and spout 
prevent splashing ...? 

‘ij 





This illustration was 
originally used on the 
front of the —- 
issue of DESIGN 


Many leading industrial concerns 
make constant use of the advice, service 
and production facilities of EKCO PLASTICS. 
Contact us about your moulding requirements 
and problems—you will find it well worth your while. 


If gardening is one of your hobbies, we shall be very pleased 
to send you further details of the EKCO plastic Watering Can. 


KGO on for Industry 


EKCO PLASTICS LTD - SOUTHEND-ON-SEA +: ESSEX . Members of the British Plastics Federation 
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Piano emcees sescccemeree, — cee 


<< Orthopaedic Hospitals use 
‘GF &.C. INFRA-RED plant for softening — 


suet emnoplastle meek 


ss 


G.E.C. infra-red plant is helping orthopaedic hospitals to 
produce plastic supports and appliances which are less 
cumbersome and more hygienic, cheaper and easier to make 
than leather and steel ones. The thermoplastic sheets are 
softened for shaping rapidly and uniformly without marking 
or contamination. Plant for softening thermoplastic sheet 

is only one item of the wide range of G.E.C. process 
heating equipment. 





for efficient process heating Polythene and polyurethane foam are used 
together in the making of splints, spinal 
jackets, etc. We show the thermoplastic 
sheets being placed in the G.E.C. lamp 
use FURNACES « HIGH FREQUENCY « INFRA-RED plant for softening. 
THE GENERAL ELECTRIC ceo. i7D.% MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 





That’s the ticket... 


Or is it? Perhaps you are not interested in 
price tickets. But they are just one example 
of our very wide range of products in printed, 
engraved and fabricated plastics. We can 
make anything from sliding or circular calcu- 
lators to adjustable price tickets or calendar 
cards—in any shape, any size, any number of 
colours. The time is sure to come when you 
need printed plastics; when it does, you can’t 
do better than get in touch with us. 





U.K. PLASTICS LTD. 


ESTABLISHED 191! 
KINGSTON-BY-PASS, SURBITON, SURREY 


Telephone: Telegrams: 
ELMbridge 2814-5 Celluprint, Surbiton 


every TRADE 
WEEDS PLASTICS 
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Fitness for purpose in a plastic lam‘nate 
ultimately depends upon its “bones’”— 
the reinforcing material. TYGLAS woven 
glass fabrics and rovings give great strength 
where high impact resistance is essential 
TYGAMAT HPA bonded glass fibre 
is suited to other resin structures. N; 


othergill & Harvey 


devise special fabrics for all industries 


Terylene, Dynel, and other s 
fabrics have also been perfect 
the needs of industry. Our reS¥y 
development unit is constantly wo 
achieve even higher standards of com 
ibility in bonding fabric with resin. 
For technical literature on TYGLAS and TYGAMAT 
write to:— Marketing Division, Fothergill @ 


Harvey (Sales) .Ltd., Harvester House,’ Peter 
Street, Manchester 2. 
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Let us hand 
Yo Nex 


EXTRUDED 










A 


J problem.., 


If you have an Extruded Plastic Section in mind our 
services are fully at your disposal. May we send a 
representative to discuss your requirements? 


MELWOOD THERMOPLASTICS LTD. 


WILLOUGHBY ROAD, HARPENDEN, HERTS. 
RIGID and Tel: Harpenden 300 Grams: Melplas, Harpenden 


We2xthe London Office: 49, LONDON WALL, E.C.2 
Tel: Monarch 6862 All correspondence to Harpenden 






EXTRUSIONS 





ACCURATE LIGHT AND 
COLOUR MEASUREMENT 


The Baldwin Transmission Densitometer, based 
on the single cell Photometer Type M.N.D., 
accurately measures the transmission density 
and colour of all forms of plastic sheet. It is 
especially valuable in colour matching where 
much time and expense can be saved. 

In addition to ordinary colour measurement, 
this densitometer has a wide variety 

of uses including black and white density 
measurement and colour analysis and 

opacity measurement of mouldings, tubes 

etc. Complete, easy-to-read information 

on the entire range of Baldwin Photometers and 
Densitometers is given in Brochure L-117. 


BALDWIN ‘ 


scremttfre instruments 





BALDWIN INSTRUMENT COMPANY LTD 
DARTFORD - KENT * TELEPHONE DARTFORD 2948 
One of the Harper Group of Companies 
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Cellulose Acetate Fiake 


British Celanese Ltd. have recently extended and improved the range of grades 


of cellulose acetate flake for the production of moulding powder, sheet and film. 


This still greater contribution to the plastics industry is coupled with a delivery 
service second to none—and goes hand in hand with a consistency of quality 


that ensures complete reliability in use. 


Research and Development 


The Research and Development Organisation of British Celanese Limited is 
constanily working to satisfy the needs of a variety of industries. Enquiries 
for new chemicals in the petrochemical and cellulose derivative fields will 
be welcomed. 


BRITISH CELANESE LIMITED 


Chemical Sales Department, Celanese House, Hanover Square, London, W.1. Mayfair 8000 
CHEMICALS * PLASTICS x TEXTILES 
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A complete 


system available 
for heat, light 
and dielectric 
requirements. 


Stabilisers for P.V.C. 





t ola * Basic Lead Carbonate 
—specially prepared for 


P.V.C. Supplied only 
as dispersed paste with 
al Plasticisers to choice. 
Dibasic Lead Phosphite 
Tribasic Lead Sulphate 


thermoplastic 


PIGMENTING TYPES 


naredel cel lays 


A Vale 


J. F. KENURE LIMITED TRANSLUCENT Types 


FELTHAM, MIDDLESEX 


‘ * With the exception o Bn wd Lead Carbonate (which is supplied only as 
Tele phone dispersed paste) all the above e products can can be supplied dry or dispersed 


FELTHAM 2604/5/6 
I>/ ASSOCIATED LEAD 
MANUFACTURERS LIMITED 
SPECIAL CHEMICALS DIVISION, CRESCENT HOUSE, 


NEWCASTLE UPON TYNE, 1, ENGLAND. 
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Direct Acting Controlled Pressure 
1, 2, 4 and 7 ton sizes. 





Direct acting controlled pressure and 


speed. I, 2, 4and 7 ton sizes. 








ir Presses 





PLASTICS 


here are quite a number of opera- 
tions in plastics for which E.M.B. 
Air Presses are ideally suitable :— 


Controlled pressure closing of metal rivets 
without damage to the plastic. 


Hot forming of plastic rivets. 


Hot manipulation of plastics. 


+ + + 


Impact hot forming of sheet plastic. 


In fact E.M.B. Air Presses can be used for all sorts of 
manipulation and assembly problems where controlled 
speed and pressure are required. 


Attachments available include pressure control, speed 
control, remote control quick acting valves, hand operated 
valves, delayed action device, interlocked safety guard. 


Machines are thoroughly reliable, needing very little 
maintenance, and are very clean in operation. 


"a4 
EARLY DELIVERY 


E.M.B.Co. Ltd. 


WEST BROMWICH————ENGLAND 
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INJECTION 
MOULDING 


NEEDS FOSTER 
CONTROL 












Three Foster model 3552 temperature indicating contrallers 
part of a large order supplied to Messrs. Foster, Yates 
and Thom of Blackburn for use with their W700 Low 
Pressure Injection Moulders 





These instruments provide a simple, reliable and inexpensive 
temperature control system for most injection moulding 
processes. The standard instrument has On/Off control, 
but an attenuated input form of control is now provided. 
This form of control is particularly important where the 
maintenance of 100% heat input up to the set point is 
inadvisable or detrimental. 


Full details of Foster controllers will gladly be sent 
on request. 


EE" OSs "EE: Et 
FOSTER | 


FOSTER INSTRUMENT CO., LTD., LETCHWORTH, HERTS 
INSTRUMENTS || Telephone: Letchworth 984/5/6 



































IN THE FIELD OF 


plaslics 


CONSULT 


KENT MOULDINGS 


KM have a fine reputation for first-class work and first- 
class service. Their mouldings are used everywhere; in 
electrical and radio equipment; in aircraft and public 
services; in toys, sports and fancy goods, and in a host 
of other articles. 












ren, : 
WIC rag Wee * 


A KM engineer will gladly investigate your needs and give 
you reliable advice. 


(Cd kent_moutpines @ 


FOOTSCRAY - SIDCUP KENT 


Tel: Footscray 3333 
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HERBERT/REED-PRENTICE 
Injection Moulding Machines 


Herbert/Reed-Prentice 175T 
Injection Moulding Machine. 











Made in this country under licence. 
Designed and built to mould at maximum 
efficiency in continuous operation. 
Self-contained and hydraulically operated 
with a choice of manual, semi- or fully- 
automatic operation controlled by push- 
buttons. 
Other features include:—Positive mechan- 
ical mould-locking pressure. Double-shot 
mechanism giving a form of pre-plastic- 
ising on normal weight mouldings and 
increasing the capacity of the machine. 
Low-pressure mould-closing device for 
mould protection when on automatic 
cycle. Core-pulling attachments. A 
special nozzle can be fitted for moulding 
Nylon. 

Three models available :— 

175T 10D 400T 

Weight moulded 

per shot (Acetate) 40z. 80z. 160z. 

Weight moulded 


Low-Voltage | 
Induction Heater 












A special feature is the fitting of 


per shot with a patented new-type low-voltage 
double-shot heater, if required. It is more | 
(Acetate) .- 60z. 1402. 2202. efficient and economical than | 


We also offer:— The Edgwick “HY” 
injection moulding machine for plastic 
components up to 14 ozs. in acetate or 23 
ozs. with double-shot mechanism. 
A complete range of compression mould- 
ing presses and equipment manufactured 
by T. H. & J. Daniels Ltd., Stroud, Glos. 
Specialists are available to assist in solving 
your moulding problems. The Herbert Low-voltage 
Induction Heater complete 
with transformer. This 
heater can be fitted to 
machines already in use. 


conventional types. 25% to 30% 
increase in  plasticising with 
uniform heating throughout body 
and torpedo is obtained. Tem- 
perature control can be main- 
tained within +1° Fahrenheit. 








Sole Agents:— 


A.D.352 


ALFRED 
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= LTD., COVENTRY — FACTORED DIVISION, RED LANE WORKS 
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eos Our trade names ‘ NYMOL’ 

Precision and ‘ EXTRUDLON ’ signify 

valuable achievements 

moulded already assisting engineering 

designers to improve their 
products and save costs. 









* 


Our specialized knowledge always available for 
problems which ‘ NYMOL’ or ‘ EXTRUDLON ’ 
parts may solve. 





components in 
NYLON 


Extruded 
Nylon Rod Plastic 


EXTRUDLON) Engineers 
Limited 
for machine parts 


TREFOREST, GLAMORGAN 








We invite designers to 
consider NYLON early in 
development stages and to 
avail themselves of our 
acknowledged pre-eminence 
in a new field. 


Telephone: Treforest 2371-2 

















Pioneer Plastic House 


NOTED FOR TECHNICAL ACCURACY 
AND DELIVERY. OVER 40 YEARS’ 
EXPERIENCE. WE POSSESS A WELL 
EQUIPPED TOOL ROOM AND _ DEAL 
WITH REALLY DIFFICULT SUBJECTS. : 





Address enquiries to 


MOULDING “ >» MACHINING 


DEPARTMENT DEPARTMENT 


W. H. TANT & CO. LTD. 


DOLLMAN STREET, BIRMINGHAM, 7 
Phone: ASTon Cross 3232 

















=~ 
on. 
oN 
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Fowermave. at work 


Case History. No. 4 


BORG WARNER LTD. 





Borg-Warner Ltd. 
chose Powermaster 
Packaged Oil-Fired 

Boilers for their new 

Letchworth plant. 


It is hardly surprising that Borg-Warner, manufac- 
turers of the world-famous fully automatic trans- 
mission, should choose Powermaster, the world’s 
finest automatic boiler. In their new 5-acre Letch- 
worth factory, four Model 200 Powermasters firing 
3,000 secs. viscosity oil, provide steam for process 
heating (25%) and space heating (75%). Process 
heating includes steam for a Curran washer, Dawson 
de-greaser, Parkerising tanks and two other con- 






















































































tinuous washers—as well as heating oil for the 
automatic transmission test bed. The Powermasters 
supply steam for unit heaters throughout the factory. 
Hot water requirements for canteens, toilets, etc., 
are met by means of a calorifier. 


Powermaster Boilers have proved a money saving 
investment for every kind of business and industry. 
Write for the Powermaster Bulletin. 


“STEAM COSTS GO DOWN WHERE POWERMASTER GOES IN”’ 





(GWB) 











G.W.B. FURNACES LTD. BoILER DIVISION 


P.O. BOX 4+ DIBDALE WORKS « DUDLEY .WORCS. Telephone: Dudley 4284/5/6/7. 
PROPRIETORS: GIBBONS BROS. LTD. AND WILD-BARFIELD ELECTRIC a 
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LARGE CAPACITY VACUUM COATING 
with the NEW VIA-VAC EH 60 


Rapidly expanding industrial application of the vacuum evaporation 

process requires plant with a large loading capacity and fast 

pumping cycle, combined with simplicity in operation and easy 

maintenance. The VIA-VAC EH 60 Vacuum Evaporator with a 60 in. i.d. 

chamber is standard equipment of this kind which enables a great number and 

variety of sizes of articles to be accommodated on suitable jigs. The 60 in. i.d. shown 
is of stainless steel with mild steel outer covering. The plant is designed to occupy the 
minimum of floor area; the movement of the door does not require 
additional useful shop space, and the pumps are accessible from 

all sides. The diffusion pumps are secured by quick-action 
Illustrated 





VACUUM INDUSTRIAL APPLICATIONS LTD (Dept. P) - WISHAW - LANARKSHIRE - SCOTLAND 
Telegrams : VIA-VAC WISHAW 


Telephone : WISHAW 142 
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toggle or cam clamps for ease of servicing. 
technical booklet is available on request. 


SERVICE To \NDUSTRY 











P.V.C. for WELDING? 


then it must be 


Specialists in the manufacture of 


P.V.Cc. SHEET AND EXTRUSIONS 


Flexible and Semi-Rigid CLEAR Film in Rolls 
LATEST EMBOSSED AND PRINTED EFFECTS 


Any enquiry will be promptly attended to by: 


DURAPLEX (PLASTICS) LTD -14 CAXTON ST-LONDON SWi1 
Telephone: ABBey 1744 - Telegrams: Polyvyn Sowest London 


ASSOCIATED COMP: 
DURAPLEX INDUSTRIES LTD - “B.G.W. CHEMICALS LTD” - INSULATED CONDUCTORS LTD 


of course 


/ 





Designs by 
Duraplex include 


TWEED 
FLORENTINE 


VENETIAN 

PERLE 
HONEYCOMB 
SAIGON 
HIGHLAND NAPPA 
ETC. ETC. 
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Elco Plastics Ltd. 


Plastic 
Mouldings 
Assemblies 


© Tamtuf’’ 
S.R.B.P. 


Tubing 


Electronics 

LSP. + ELF. 
Assemblies and 
Sub-assemblies 
W indings 
Lighting Louvres 
and Extrusions 


“ Elcoplas’’ 


“ Cliplwe ’’ = 


DESBOROUGH PARK ROAD, HIGH WYCOMBE, BUCKS. TEL: HIGH WYCOMBE 3554-1921-1922 





A.1.D. APPROVAL NO. 69/40 _—‘iI.F.V. APPROVAL NO. AV0078/53/D  A.R.B. APPROVAL NO. Al /4905/56 


Modern Toolroom and Design Staff on Premises 
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ALKYD RESIN PRODUCTION 


MITCHELL 


MODERN RESIN PLANTS 
WITH METRO-VICK ELECTRIC INDUCTION HEATING 


MARSHALLS 
ON THE MOVE! 


C. & C. MARSHALL, LTD., 
the plastic extrusion 
specialists, have just completed 
a double move. They have 
opened an additional 

factory at 

PONSWOOD 

INDUSTRIAL SITE, 

ST. LEONARDS-ON-SEA, 

and their new administrative 
offices at 

1264, HIGH ROAD, 
WHETSTONE, LONDON, N.20. 
All communications should 
be sent to the latter address 
—where the Telephone 
Number 

HILLSIDE 5041, 

remains unchanged. 


Plant illustrated is in successful operation in 
Metropolitan Vickers Plastics Department, Man- 
chester, producing alkyd resins in stainless steel 
kettle heated with M-V electric induction heating 


With the acquisition of this system. 


extra production capacity, 
plus more convenient 

and commodious offices, 

C. & C. MARSHALL, LTD., 
are confident that they will be 
able to set and maintain even 
higher standards of service 
than those on which their 
name and reputation have 
been so solidly built. 


MITCHELL RESIN PLANTS 
for 

Phenol formaldehyde 

Urea formaldehyde Alkyds 

Polyester and Epoxy Resins 




















Heating systems designed and ‘supplied to suit clients’ 
requirements and nature of resin being produced— 
plants of stainless steel construction installed in many 
leading resin making works—plants from laboratory 
scale to large industrial installations. Our Sparkler 
Filter Department will be glad to advise you on your 
resin, lacquer or oil filtration problems. 


MITCHELL 


SPECIALISATION ENSURES MAXIMUM 
EFFICIENCY AND LOWEST OPERATING COSTS 


Cables: Tuffiex, 
London. 
Telegrams: Tuffiex, 
Norfinch, London. 











Es 
: 
| 


L. A. MITCHELL LIMITED - 37 PETER STREET - MANCHESTER 2 
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BEXOID thin film 


(CELLULOSE ACETATE) 


Thin: -002 inch. Thinner: -0016 inch 
Thinnest: -001 inch 

Supplied in rolls 43 inches wide 
Non-inflammable. Can be heat-sealed, 
HF-welded 

or cemented with Bexol adhesive. 


USES 

Continuous lamination for 
gramophone record sleeves, 

booklet and showcard covers, 

box windows, overlays, recording tapes. 


TRIACETATE film 


(CELLULOSE TRIACETATE FILM) 


Made to the exacting standards 

of Bexford Photographic Film Base. 
Thicknesses: -001 inch, 0016 inch 
‘0035 inch, -00525 inch, -0078 inch 
Supplied in rolls 43 inches wide 


USES 
Audio recording tapes, film cartoons, 
electrical windings and insulation. 





BEXFIL 











Manufactured by Bexford Ltd., a company 
devoted exclusively to film production. 


Write for Publication No. 572 


BX PLASTICS 


Higham Station Avenue, London, E.4 
Tel; LARkswood 5511 


BEXOID thick film 


(CELLULOSE ACETATE) 


Thicknesses: -003 inch, -004 inch, 

-005 inch, -0075 inch, -010 inch 

Supplied in continuous lengths, 48 inches wide 
Readily fabricated by pressure moulding 
and vacuum forming into containers 

of great beauty. 

USES 

Transparent semi-rigid boxes and fancy 
packs, bubble packs, colour cards and 
showcards, filing pockets, edge protector 
strips; film cartoons and titling. 


XYLONITE film 


(CELLULOSE NITRATE) 


Thicknesses: -003 inch, -004 inch, -005 inch 
Supplied in rolls 43 inches wide 

USES 

Paint colour cards and showcards, 

badge and brooch coverings, 

label protection, etc. 


S cover the whole range 


HIGH CLARITY 
ACCURATE GAUGE 
BRILLIANT SURFACE FINISH 


GOOD PRINTING QUALITY 


L t D A subsidiary of the British Xylonite Co, Lid. 
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~ TUMBLEMIE 


... the perfect blending unit 


An effective reliable machine of modern design 
and sturdy construction. 


Available in single or double units. 


Fitted with toggle action device for quick 
loading. 


Direct drive and easily serviced. 


Leaflet available ad & L M I L a E R LT D 


on request. 
HENEAGE ST., BRICK LANE, LONDON, E.| 
Telephone: BlShopsgate 7314 (5 Lines) 





Standard Range Available Ex Stock in 6ft. 
lengths. Can also be supplied in lengths 
limited only by transport facilities. Colours 
and special sections made to order. 
Our Fabricating, Turning, Moulding and 


Engraving Departments offer a complete 
service for all your requirements in acrylic. 


“PERSPEX”, SHEET, BLOCK & ROD 
available from stock 


Sole Manufacturers: 


RICHARD DALEMAN LTD. 
325/327 LATIMER ROAD, LONDON, W.10 
Tel.: LADbroke 3709/1879 A.I.D. Approved 
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“Weill, it 
certainly sounds 





all right’”’ 


Exactly, and that is our problem. Because, 


described in words, any temperature controller can 


look good, can appear to be exactly what you need, 


can seem to offer that degree of control vital to 
accurate and consistent extrusion or moulding. 
And certainly they can be said to be very reliable. 


BUT CAN WE PROVE IT? 


Now we sincerely believe that the combination of qualities 
offered by our instruments — accuracy of control within 
fine tolerances, simplicity of fitting and removing the control 
unit, compact, sturdy construction—add up to a more 
efficient, more reliable, and more economical instrument. 
But having said all that we are left with the problem of 
demonstrating that a West Instrument really is the best one 
for use on your specific moulders or extruders. 


OUR SIXTY-DAYS SALES DEMONSTRATION 


Our method of working has arisen from this problem. First, 
we give you full facts about the instrument. Then we 
answer your technical queries. Finally —if you wish — we 





PLASTICS 


install, quite without charge, the appropriate West Instru- 
ment on one of your machines. We leave it installed and 
working for sixty days. Then we come back and talk 
to you again. 


If this seems reasonable to you and you would like to 
know more about West Instruments and the service we 
offer, please write to us, giving the fullest possible details 
about your specific needs. Our Technical Service Depart- 
ment will be pleased to help you. 


JP PROPORTIONING TYPE CONTROLLER, shown here, works 
within very fine tolerances, corrects for thermal inertia, does not overshoot 
control points. All components under-run for reliability. No thermionic 
valves; extremely robust. No transistors; unaffected by ambient temperatures. 
Control unit simply unplugs for service or replacement. 


52 Regent Street, Brighton, Sussex, England 


Phone: Brighton 28106 


West Instrument Corporation, 4351 W. Montrose, Chicago 41, Ill., U.S.A. 
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LIGHT A 


GLASS FIBRE 
PLASTIC 


Homalloy plastic commercial 
vehicle bodies and cabs give 
you greater strength, 
maximum load capacity and 
increased payloads. 

There’s a Homalloy Body to 
suit every type of chassis. 


FOR HOME AND EXPORT 
Write for FREE details to: 


he re) L ie es ( P r & Ss t oO n ) L } coal iT = D A.E.C. “ Mercury ” with Luton-type body and integral 


full-view cab, both constructed in plastic. Overall 


* PLASTICS DIVISION ° length 27 ft. 6 in. Width 8 ft. 0 in. Height 12 ft. 6 in. 


HOMALLOY WORKS « BLACKPOOL ROAD « PRESTON - LANCS Capacity 1,650 cubic feet. 
ENGLAND 


Telephone: Preston 89233 (5 lines). Telegrams: Homalloy Preston. 


AS A RULE... 


Schoolboys are tough customers. This ruler is tough 











yet pliable. It is transparent for ease in use and greater 


sales appeal; well finished, and pleasant to the touch. A 


It is made from ‘Tenite’ Butyrate. 

‘Tenite’ has excellent moulding qualities. 
Its stability ensures consistent dimensions from ,- ‘ 
article to article, and its uniform texture eliminates : { 
the possibility of swelling or cracking. ‘Tenite’ cannot 
corrode or rust; it is economical to use. It will take 
very fine detail and is available in a variety of 
colours. You will be wise to work with 


‘Tenite’ Butyrate. 


Special Chemicals and Plastics Sales Division, Kodak Limited, 1-4 Beech Street, London, E.C.1. Telephone Metropolitan 0316 





“ Tenite” is a registered trade mark 
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Everywhere 


are reducing costs 


and raising production ! 
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Licensees : 


LOSCA hard nickel electroformed dies 





Electromold Corp., 
140 Enterprise Avenue, 
TRENTON 9, N.]J., U.S.A. 





Aplicaciones Industriales de 
Cromo Duro S.A., 
Ribera de Zorrozaurre 12, 
BILBAO, Spain. 





Etts. E. Lafarge, 
43 Rue Thiers, 
COLOMBES (SEINE), France 





Galvanoform G.m.b.H., 
LAHR/DINGLINGEN, 
Schwarzwald, Germany. 





Aviation Electroplating 
Industries (Pty.) Ltd., 
106-108 Dodds Street, 

SOUTH MELBOURNE, 

Australia. 








Artigos Dentarios Novo Translux 
Ltda., 
Rua Arquias Cordeiro 894, 
RIO DE JANEIRO, Brazil. 



























































Midland Agent 












Dies made by the LOSCA method need no heat 


treatment, they can be made in one piece, to 
a tolerance equal to the accuracy of the master and they save 
often 20% to 80% on die costs by other methods. Particular 
advantages are shown when intricate detail, relief work, surface 
textures and undulating flash lines are required. The main 
applications are dies for injection moulding of thermoplastics, 
slush casting of P.V.C., blowing of decorative Polythene bottles 
and moulding of acrylic teeth. Typical components which call for 
Electroformed Dies are nylon gear wheels and worms, three- 
dimensional motifs, reflectors, fountain pen parts, mechanical toys. 
Mouldings produced from electroformed cavities are used 
extensively in the Textile Machinery, Automobile, Electrical, Toy, 
Office Machine and Aircraft industries. Please write for literature. 


+ + « intricate cavities (or complete tools) for injection 
moulding, shells for slush casting, etc. 


LONDON & SCANDINAVIAN METALLURGICAL CO LTD 


WELLINGTON WORKS, WELLINGTON RD., WIMBLEDON 
Telephone wi 


LONDON, 8.W.19. 
IMbledon 6301-2-3 


George E. Moore, 2 Augustus Rd., Edgbaston, Birmingham, 15. Edgbaston 2200 

















Supplator A.B., 
Arsenalsgatan 2, 

Box 16150, STOCKHOLM 16, 

Sweden. 





D. Bricas & S. Sarantis, 
Colocotroni 29, 
ATHENS, Greece. 





Ringsted & Semler, 
Norre Farimagsgade 13, 
COPENHAGEN K, Denmark. 





Lamaf N.V., 
Helperwestsingel 90, 
GRONINGEN, Holland. 





Luciano Mantellato, 
Ss. Apostoli 4282, 
VENEZIA, Italy. 





Metallurg (Canada) Ltd. 
200 Bay Street. 
TORONTO, Ontario, Canada. 





Nilson Bergner & Cia., 
Avda Belgrano 485, 
BUENOS AIRES, Argentina. 





Ferrolegeringar A.G., 
Postfach 277, 
ZURICH, Switzerland. 








Doitsu Tokushuko Kabushiki 
Kaisha Mitsubishi Higashi No. 7 
building, Marunouchi 3-Chome 2, 
Chiyodaku, TOKYO, Japan. 
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LG.L. installs 


EKCO non-contact 
nucleonic gauges 





I.C.I. Leathercloth Division, Hyde, Cheshire, 
has installed Ekco Nucleonic Gauges as an aid to 
improved production efficiency. 

They provide an accurate running commentary on 
the web during process, permitting instantaneous 
corrective action to be taken. Permanent records are 
provided by the associated continuous recorder. These 
gauges measure the weight of the running sheet before 
reeling. This facilitates rapid attainment of the correct 
weight at the commencement of each run and the 
maintenance of the specification weight throughout 
the run. Quality is enhanced and wasteful variations 
of weight significantly reduced. 

The equipment is designed for the easy addition of 
ancillary units for automatic control of the calender 
screwdown. 


We shall be pleased to send you further details of Ekco 
Nucleonic Gauges, or one of our Technical Representatives 
will be glad to call and discuss your needs. 


EKCO 


nucleonic gauge 


can step-up the 
efficiency of your plant 








EKCO ELECTRONICS LTD 
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IN 
MOULDS 


FOR MODERN PLASTICS 


LSO... 


JIGS AND GAUGES 


Or 


BARBER & DUFFY 1” 


214/222 CARDIGAN ROAD, LEEDS 
*PHONE : LEEDS 52033 











EKCO WORKS « SOUTHEND-ON-SEA + ESSEX + SOUTHEND 49491 
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you. € 


if so 


you need the sensational new 


“PLASTO” HAUL-OFF 


(Model PN/303) 


Fitted with the famous Carter-Croft Variable Speed Gear and our special sectional 
(Patent applied for) Pulleys which ensure the most effective surface grip on shapes 
which are difficult to hold. An extra set of plain rubber-bonded Pulleys are supplied 
for taking-off strips of regular contours. 

Tubing up to 2” dia., can also be hauled on this machine. We design any type of 
Die Head, Die, Sizing Die, Cooling Tank; Roving Saw and Coiling Gear to 
suit customers’ requirements. 


Send your problems for our solution 


The Pioneer Ancillary Equipment Pecple:— ‘ 
dikes Haddin titi tek 1 PIECE - PARTS & ASSEMBLIES 
Phone: Luton 6029 1 112 MIDLAND ROAD LUTON ° BEDS 





a 


7 CHEMICALS FROM COAL 


x 


Enquiries to : 
UNITED COKE AND CHEMICALS COMPANY LIMITED 
(SALES DEPARTMENT 79) P.O. Box No. 136 Handsworth, Sheffield 13 
Telephone: Sheffield 63025 Telegrams: ‘ Unichem’ Sheffield 








PLASTICS JANUARY, 1958 


DUBUIT LIMIl 














HAND OPERATED AND AUTOMATIC 

MACHINES FOR PRINTING ON 

OBJECTS OF ALL SHAPES MADE 
FROM PLASTIC MATERIALS 








MANUFACTURERS OF SCREENS, SPECIAL /NAS, 
AND SILK SCREEN PRINTING ACCESSORIES. 


Technical Advisory Services, Showrooms & Offices at:- 


8,CHASE ROAD, PARK ROYAL, LONDON, N.W.IO. 


ELGAR 7695/6 











Violent explosions are all too common in plant where dust is 
produced. Such incidents not only cause severe damage to plant, 
stoppage of production for repairs, loss of orders and heavy capital 
outlay, but frequently involve serious injury and loss of life. 

Any material which will burn—even material which will not ignite 
readily in the bulk, such as chewing gum—will explode if suffi- 
ciently finely divided, and can be ignited by a variety of causes. 

Our engineers are qualified to advise on all aspects of explosion 
protection. Whether it isa new plant being designed or an existing 
installation, a consultation with us may save capital expenditure. 
Confidential and impartial reports are issued regarding the safety 
of any plant. 


MANUFACTURING CO. LTD. 
G 4 b * = a Fareham Road, Gosport, Hants. 
Telephone: Gosport 89175 


Specialists in Industrial Thermostats, Overheat 
Switches and Airborne Fire Protection Equipment. 














JANUARY, 1958 PLASTICS 91 


We are specialists in the moulding of all these materials 


PO POLYSTYRENE 








Mc 














A.I.D. APPROVED. CONTRACTORS TO GOVERNMENT DEPTS. 


INSULATION MFG. CO. (PLASTICS) LTD. 
IMCO WORKS, GEORGE ST., GLASTONBURY, SOMERSET 


s | eee a 
Phone and. Grams: GLASTONBURY 2258 








THE SHAPE OF THINGS TO CUT— 
IN PLASTICS! 


. a misquotation that would, no doubt, have appalled H. G. Wells— 


but not so the specification of our machine! For as far as the 
SANDT Swing Arm Punching Presses are concerned, 10 tons of 


electro-hydraulic power is an accomplishment of the present. 


The “ ST1I20” illustrated here—silent and vibrationless in its operation 
—is capable of blanking many materials with equal speed and precision. 


Easy to handle, the swing arm covers the working area, 133 in. x 23} in. 


But full details of this and other models, including four column machines, are 


readily available from:— 


Sole agents in the United Kingdom. 
EDWARDS HOUSE, 359-361 EUSTON RD., LONDON, N.W.! 
Telephones : EUSton 4681 & 3771 Telegrams: Bescotools, Norwest, London 
P’ s Wo, ¢ LANSDOWNE HOUSE, 41 WATER ST., BIRMINGHAM, 3 


Telephones: Central 7606/8 Telegrams: Bescotools, Birmingham, 3 
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Sprayed Metal Panel Dipped and Cast Mouldings 


Non-Stick Tray 
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COATING 


e POLYTHENE e P.V.C. 








Acid Proofed Conduit Box Abrasion Resistant Paddle 


We have the most comprehensive plant in Europe for %* Polythene coatings cover porosity in castings and give 


spraying and dipping on a quantity scale in Polythene, 


insulation and corrosion protection. 


P.V.C., P.T.F.E., and Nylon. Our representative * P.T.F.E. non-stick mar x for confectionery trays, valve 


would be glad to call to discuss your problems. 


Seven-day Service 


Call, write or ’phone 


DURABLE PLASTICS LIMITED 


seats, cylinders, etc. P 
resistance. 


%& -P.V.C. Mouldings and Castings for intricate shapes, at low 
tool and item costs. 


% Nylon for high temperature abrasion resistant and non- 
toxic coatings. 


F.C.E. for very high corrosion 


WOODBRIDGE 
INDUSTRIAL ESTATE 











DURHAM CHEMICALS PRODUCED 
AT BIRTLEY, COUNTY DURHAM 


P.V.C. 

















STABILISERS 


Metal Stearates, 
Laurates, Ricinoleates, 
Lead Silicate 

















BRANCH OFFICES: 
31 King St. West, MANCHESTER 3 
Deansgate 5581 


Birtley, country DURHAM 
Birtley 240 
180 Hope Street, cLascow c2 
Douglas 2561 


HEAD OFFICE: 


DURHAM RAW MATERIALS LTD. 
1/4 GT. TOWER ST., LONDON, E.C.3 
MANsion House 4333 











MICHAEL S. 
STEVENS Ltd. 


PLASTIC 
SCRAP 


Buyers & Sellers. 
Exporters & 
Importers. 

Head Office : 


Keswick Road 
Works, S.W.15 


Vandyke 3345/6 


By Pass - Guildford + Surrey 
Telephone: GUILDFORD 5228/9 











INJECTION MOULDINGS 


UP TO’ 12 OZS. CAPACITY IN 
e DIAKON e POLYTHENE 
e POLYSTYRENE e@ NYLON and P.V.C. 
> VACUUM PLATING and SPRAYING 
> 3-D MOULDINGS and NAME PLATES 
> MACHINED PARTS IN PLASTICS and METALS 
> PLASTIC COVERING 
> WE OFFER OUR 30 YEARS’ EXPERIENCE TO YOUR NEEDS 





to Telephone: 
H.M. Government LICHFIELD 3591-2 


















JANUARY, 1958 PLASTICS 






, » 
st 

FUNDITOR (13 
WITH PERFECT SAW FOR PLASTICS 


ERs 
panel 











Saws and trims plastic sheet, or large batches or for ex- 
rods, extruded sections, tubes perimental laboratory work. 
(singly or in bulk). Also mitres, Write for illustrated leaflet. 
bevels and undercuts. The : : 

most versatile machine for © Carbide Tipped Saw Blade and 
cutting and trimming plastics | @ ‘Finger Touch’ Gliding Ballbearing 









and lead alloys and othe? metal oak oe sii 
. ite uick se’ icrometer Gauge. 
sections or tubes. Equally suit Instantaneous Positive Workholder 





able for fabricating in small Clamp. 


FUNDITOR LIMITED 
3, WOODBRIDGE STREET, LONDON, E.C.I 
Telephone: CLErkenwell 6155-7 


FUNDITOR 


BY UpPersShaw 


ae) ad 









There’s a time and place to discuss even GGL 






service and quality, but when a man discovers it 






for the first time he tends to let his enthusiasm run 









away with him. Older customers simply 


accept it as one of the good things in life, 






and wonder how they ever managed without 


GGL. 
CAPSTAN AND AUTOMATIC 
WORK AND SHEET METAL 
PRESSINGS IN ANY METAL, 


ANY FINISH, ANY QUANTITY 


FOR QUICK SERVICE AT THE RIGHT 
PRICE GET IN TOUCH WITH: 






















GRIFFITHS, GILBART, LLOYD & CO. LTD. 
EMPIRE WORKS - PARK ROAD’ -_ BIRMINGHAM, [8 
TEL.: NORthern 622/ 
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BERSTORFF Four-bow!l precision 


plastics calender 
size 2,000 x 750 mm. (79” x 29%’) 


AERASPRAY 


tand with articulated coupling to 
pare ig eT tee A Application of Polyester and Epoxy 


each bowl. Individual drive to each bowl by Resins and similar fluids by the Aera- 


separate variable speed D.C. motor. ie spray model GTH.10 Catalyst Spray 
All types of plastics and rubber calenders, mixing Gun gives greatly reduced produc- 
mills, extruders, continuous curing machines and tion costs. ‘Pot Life’ and premature 
auxiliary equipment. gelling are eliminated by keeping catalyst and resin 
apart until application takes place. Tests carried 
HERMANN BERSTORFF, HANOVER out by large resin manufacturers and users prove 


evenness of gell coupled with high speed application. 





| AERASPRAY ASSOC. LTD. Makers of Air Compressors, etc. 
| Head Works, Nechells, Birmingham, 7. Phones : EASt 1671-4, etc. 











LIMITED 





INTERNATIONAL CORPORATION 
id 





1 CORNWALL ROAD LONDON S-E:l 


TELEPHONE WATERLOO 3854 


indicate, record 
or control 
temperature 


ototherm 


Bl-METAL* MERCURY-IN-STEEL * VAPOUR PRESSURE SPANDARD VERTICAL 


INDUSTRIAL THERMOMETER 
THE BRITISH ROTOTHERM CO.LTD. 
Merton Abbey, London, S.W.19. Phone: LiBerty 7661 














All-purpose Spreading Machine: 
Knife on rubber blanket. 
Knife on roller. 


a, | CARTONS FOR SALE 


Simultaneous floating knife and knife on 


blanket spreader. | 8,000 CARTONS 


Recirculating hot air gelling tunnel with auto- 
matic controls. : é 
Vacuum haul-off conveyor. | Corrugated Fiberite, New, Perfect. 


” ” "” Fy 
Specialists in all types of coating, spreading and 183 x 183 x 54 Price 9d each. 
impregnating plant, festoon driers, multi-colour 


printing machines for plastics, wallpaper and Many other sizes in stock. Please let us know your 
fancypaper requirements. 


HERBERT OLBRICH, BOCHOLT | RELIANCE TRADING CO. 


75 FAIRFAX ROAD, SWISS COTTAGE, LONDON, N.W.6 
*Phones: KILBURN 058! & 0038. Gram;: “GORDON” KILBURN 0581 
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5007 PRODUCTION 
INCREASE 


The Radyne Model H50 increases production 
up to 300%. This example of high productivity is 
iol eTale MTs Me dal-Maat- Valli e-(old0la-Me) Maalolll le (-te Mie lolel am dale) ol; 
but is a typical performance of Radyne equipment. 
Output increases and outstanding economies in 
time and production costs are found in every field 
of application. 

The Radyne H50 —a 6 kw Super Speed Plastic 
Pre-heater — has an oven capacity of up to [6 lbs of 
pellets and a heating rate of up to 4 Ibs per minute. 


‘adio heaters lid 
WOKINGHAM * BERKS 


‘ ENGLAN 
Tel: WOKINGHAM 1030 " 


(6 fines) 











METALIN LIMITED 


MANUFACTURERS OF A LARGE RANGE OF 


CADMIUM COLOURS 


which are specially suitable for use in the PLASTICS INDUSTRY where... 


@ HEAT STABILITY 
e LIGHT FASTNESS & 
e STRONG COLOURING POWER 


are of prime importance. 


We have specialized in the manufacture of these pigments for many 
years and the benefit of our experience is at your service. 


Telephone : Bletchley 2526 


THE CHEMICAL WORKS, BLETCHLEY, BUCKS 














MOULDING ? 


Where it’s a question of 
Moulding the right 
article at the right price 
mark thus 

and remember the name 


MENIT PRODUCTS LTD., 


95 FARNHAM ROAD, 
SLOUGH 
Telephone : 21289 
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HELI-COIL 


pusu-rvee MSERTS 


THE READY-MADE THREAD FOR 
MOULDED MATERIALS 


Eliminate the need for solid bushings and tapping, use 
HELI-COIL PUSH-TYPE INSERT the ready-made screw 
thread for moulded and plastic parts, die cast alloys, 
powdered metals, all soft light materials and many hard 
metals. Aare directly in drilled cast, or moulded, blind 
or through holes, this is the ideal low-cost, volume pro- 
duction, fastening method. A few shillings in tooling is all 
you need for up to 1,200 holes and more per hour. 


fot fash, cheaper ptoducion 


Write for details to: 
ARMSTRONG PATENTS CO. LTD., BEVERLEY, YORKS. 


BAP9 


C 0 Dey DIXONS 


FOR ALL YOUR WIRE NEEDS 


Compression and Transfer Moulders in 
Thermosetting Materials 























—-MODELS— 


We are specialists in Product Design and 
Model making for the Plastics Industry. In 
this now accepted technique for conveying 
ideas from the ‘Seed,’ through Design and 
Sales ‘Approval’ to the Mould-Maker, our 
Models have proved invaluable at every 
stage— with our Design Capacity offering 
supporting facilities. 


CONSULT US ON YOUR NEXT PROPOSED PROJECT 
R. J. EMERY & Co. 


WELWYN GARDEN CITY 
Telephone: Welwyn Garden 4720 














& co. 

OF HALIFAX 
Telephone: Halifax 3339 & 5249 
Telephone: Croydon 3814/5 


RAGLAN STREET, HALIFAX, YORKS. 
96 Park Lane, Croydon, Surrey. 








SOUTHERN INDUSTRIES AGENCY 


(LONDON SALES OFFICE FOR THE GROUP) 
¥-BAK RUBBER & PLASTICS SUITE 52 : 26, CHARING CROSS ROAD 
ITED MANUFACTURERS LONDON, W.C.2. Telephone: Covent Garden 2538 


T H E R M oO P i. A S T | Cc Ss Virgin high acetyl and standard, cellulose acetate moulding 


ders. We are able to reprocess your redundant 

Cellulose Acetate . Polythene . Polystyrene . Aceto-Butyrate os 
P.V.C. and Co-polymer compounds . Polystyrene /Rumber stocks and scrap into first class moulding powders. We 
compounds . “ Semlux” Fibreglass products . “ Plastiblox ” would be pleased to make you an offer for your scrap. 
Clicker and Rev Press Boards. Prompt deliveries of virgin and reconstituted powders. 


LET US SOLVE YOUR MATERIAL PROBLEMS—THERMOPLASTICS IS OUR BUSINESS 
“LY-BAK PRODUCTS ARE GUARANTEED TO SATISFY” 
SAMPLES AND SERVICE AVAILABLE UPON YOUR INSTRUCTION 
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Makers of 


Better 


WDiastics 


rely on 





Manufactured by 
P. R. CHEMICALS LTD., Silvertown 











Manufactured by 
The B.N.R. COMPANY, Barking 


Enquiries to the Sole Selling Agents :— 


VICTOR BLAGDEN & CO. LTD. 


PLANTATION HOUSE, MINCING LANE, LONDON, E.C.3 


Telephone: MANsion House 2861 (6 lines) 
Telegrams: BLAGDENITE FEN, LONDON 


Norwich Union Building, City Square, Leeds. Telephone: 28236 





PLASTICS 


SINKING 
MACHINES 


FOR THE 


PLASTIC 
INDUSTRY 


“ DIEMASTER ” amore MN26A 


with 
Automatic Hand Copying [aa cum 
Table Size 


Machine tracer 
ia se se 

Longitudinal Traverse ... 12” 

Transverse Traverse... > 

Vertical Traverse ‘a 12” 

Overarm Traverse a i 

Working Area ... -- 103%" x 12” 103” x 13” 

Spindle Speeds ... ... 50-2, 400 r.p.m. 


HIGH-SPEED HEADS 
1,000 — 6,000 R.P.M. 


“* TRACEMASTER ” 


Automatic 
Copy Milling 


Alter- 
native 


pec. 
TM26A 





Sole Selling Agents 
for Home and Over- 
seas : 
ASSOCIATED 
BRITISH 
MACHINE 
TOOL MAKERS 
LTD. 
17 Grosvenor 
Gardens, London, 
S.W.1 





Table Size... e «. 26" x Bf” 
Longitudinal Traverse ae 12” 


Transverse Traverse... 
Overarm Traverse ... 
Working Area 

Vertical Hand Traverse ee 
Vertical Hydraulic Traverse... 
Spindle Speeds ua 


HAYES ENGINEERS 
(LEEDS) LTD. 


GELDERD ROAD, LEEDS !2. 


Tel.: 30941. *Grams.: ““Toolmaker ” Leeds 12. 
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Having the right press for 
the work in hand is half the 


S peci al ists i n P} asti cs battle for rapid production 


without loss of quality. 
« e The BECKER & VAN 
Hydraulic Equipment, HULLEN range of 


Hydraulic Presses for the 


Services and Spares plastics industry covers 


: iss virtually every class and 
oe and ———- cages 4 niger i scale of work, and from 
our team of engineers w av i . 

experience in he installation, repair and this range you — choose 
maintenance of hydraulic plant the most efficient and 
used in the plastics industry. economical press for your 
Maintenance of moulding i requiremenis. 

machinery, conversions, etc., ZA 
is a speciality. FULL SERVICE AND 


\y 


We shall be pleased to assist SPARE PARTS SERVICE 
you with any problem. Details of the complete © 
Becker & Van Hiillen range 


of plastics presses can be 
obtained from 








INJECTION SERVICES & SUPPLY 5 a 
17 LANCING ROAD, CROYDON, SURREY Sole Agents in Great Britain ( AR Pp AL 
Telephone : Thornton Heath 4503 
ARPAL (ENGINEERS) LTD. 


ABFORD HOUSE, WILTON ROAD, LONDON, S.W.| 
Telephone: ViCtoria 2785, 0783. 4880 





BECKER & VANHULLEN/KREFELD wes 











STELLA POLARIS 


(ex : A | NATURAL PEARL ESSENCE 
eal a available in top quality grades—for best pearl effects 


PLASTICS 


POLYTHENE, Polystyrene, Acetate and Perspex. as : S U P E R ® S T A N D A R D 


are sellers and buyers of these cota in — form. e 
GRANULATION and repr ilable for:— Manufactured by :— 


other Thermoplastic rap.” Matt ee 0. NILSSEN & SON A/S, BERGEN, NORWAY 
“ee -soggaeeal B. | Agents: THOMSON & JOSEPH LTD. 
John Castle scott f Te Fong 
HURLEY RD. LONDON, S.E11 6 ROBERT BRYCE & CO., LTD. 


Phone: RELiance 427475 738/741 SALISBURY HOUSE, LONDON WALL, E.C.2 
FOR AUSTRALIA & .NEW ZEALAND 


























| 





PERSPEX 
Fabrications, 
Mouldings, 
Blowing, etc. 
Specialists to the 
Engineering & 
Allied Trades. 
Exterior, Interior, 
& Illuminated 
Signs. 

Machine 
Engraving. 


Stockists of 


PERSPEX - DARVIC - COBEX 
BEXOID - TRAFFOLYTE 


CLARENDON ROAD, HYDE, CHESHIRE. Tel. HYDE 2091 











| 
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H. F. INDUSTRIAL SERVICES LTD., 317-319 High Road, Wood Green 
Telephone: BOWes Park 8424-5 Telegrams: Aitcheff. Norphone, London 





Matched to your 
requirements 


For screening, sorting or sifting heavy minerals 
or fine powders. 

For filtering and processing liquids and semi- 
solids. 

For restricting access and providing protection. 
For improving presentation, the ornamental 
patterns add style and dignity to industrial 
design. 


Please ask for Catalogue No. PS 858 


‘Harco’ Woven Wire 


G. A. HARVEY & CO. (LONDON) LTD. 
WOOLWICH ROAD, LONDON, S.E.7 
Telephone : GREenwich 3232 (22 lines) 








PLASTICS JANUARY, 1958 


PLASTIC SCRAP 


We welcome enquiries to grind customers’ own material 


Acetate J. W. i A 4 & CO., LTD. Acrylics 
Butyrate Celluloid 


Nylon 27 BEETHOVEN STREET, LONDON, W.10 __ Polystyrene 
Polyethylene 


desire: 
repres 
Please 


NNN ALA 
We Buy and Sell all types o : 
/ 


Telegrams: Raters: P.V.C. 
NASPEX, NOTTARCH, LONDON LADBROKE 4655-6-7 : 
} NNVNNUULLULULILILUL i MUNA! 11 110000 000000NAAAGNAUAANAALLLLLEUUNUUULU UU 





HARD CHROME PLATING 


& Mirror finish on Dies, Moulds, 
and Tools for Plastic and Rubber 
Industries 


For Wear and Reclamation on Worn 
Machine Parts and Machine Tools 


2s THE MERSEY WHITE LEAD CO. LTD. 
General Metal Workers, Engineers Sankey Bridges, Warrington 


and Trade Electro-Platers and 3 Telephone: Werrington 30256/9 
Enamellers for all Metal Finishes 





Guaranteed Quality Work 


Collection London District 





THE ISLINGTON 
METAL & PLATING WORKS LTD. 
TORRENS WORKS 


TORRENS ST. (ANGEL) LONDON, E.C.I 
TELEPHONE: TERMINUS 962! (5 LINES) 


HEAVY CHROME DEPOSITIONS | 
East 307'-23 


PLASTIC M.C.M. 
Desi d 
we SCRAP ‘itpD oO 


DIAKON, PVC ; 
’ . Transfer and Injection 
ACETATE, PERSPEX IN BUYERS Moulds, Pressure Die Cast- 
LUMP, SCRAP, FILM ; ing Tools, Jigs and Fixtures 

GROUND AND REGROUND FORMS Let us solve 


HERBERT CONNOR LTp your difficulties 


Send Samples and Details: 120, Beaufort Park, London, N.W.11 MGM. = 
HIGHEST PRICES PAID ON ANY TERMS tench oy ig . 


Telephone : Speedwell 5023 








715 Kings Road, Kingstanding 
Great Barr 1112/3 
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Ciassified Advertisements 












Head Office by first post Monday, January 27, 





PRESS DAY.—Classified advertisements for the February issue must be received at 





AGENTS WANTED 


AGENCY for North of England and Scotland. Italian 
manufacturers of p.v.c. sheeting (plain, printed, embossed) 
desires to increase exports to Great Britain by being 
represented by a well introduced agent in this trade. 
Please write Box P438, care of “ Plastics.” 244-1057 






















AUCTIONS 

















ESTABLISHED 1855. 
EDWARD RUSHTON, SON AND KENYON, 
INDUSTRIAL VALUERS, AUCTIONEERS AND 
FIRE LOSS ASSESSORS. 
12 YORK STREET, 
MANCHESTER, 2. 
Phone, Central 1937/8. 
Grams, Russonken, Manchester. 









zzz-151 


















_ BUSINESS OFFICES AND — PREMISES 





FACTORY, 3,200 sq. ft., suitable Plastics. Low over- 
heads, ample labour available, near South Coast. 
Hollamby’s, Heathfield, Sussex. 244-x264 







WANTED to purchase plastics manufacturing com- 
pany preferably engaged in moulding, having —_——— 
tax losses. Reply i in Strictest confidence to Box P. 3 
care of ** Plastics.” 244-36 















BUSINESS OPPORTUNITIES 








PLASTIC TOY MANUFACTURERS. As part of an 
estate, this bank holds U.S. patents to a toy vehicle and 
launching device therefor. Will sell or license. Direct 
inquiries to The Harter Bank and Trust Company, Trust 

_ Department, Canton, Ohio, U.S.A 244-5465 


PLASTIC MANUFACTURERS of Housel.old Devices 
(preferably) suitable for direct sale under our existing 
Trade Mark name (with already established 4 million 
sales) through our Mail Order Advertising are invited to 
write to “* Buyer” Box P448, care of “ Plastics.” All 
correspondence acknowledged and treated in strictest 
confidence. 244-13 


PUBLIC COMPANY with own plastics division in its 
infancy, large floor space and ample capital resources 
seeks control of business with progressive management 
and profits record. Box P447, care of “* Plastics.” 244-14 


A.C. AGENCIES LTD., 29 Minshull St., Manchester, t. 
Sole agents for Hong Kong mfrs. of high tensile cotton 
fabrics for P.V.C., Leathercloth, etc., twills and sheetings. 
Capacity Im. yards. p.a., invite inquiries up to LAS 






























CONSULTANTS 


W. BRUCE BROWN, F.R.S.A., M.S.LA., designer 
specializing in the development of new plastic articles. 
140, Roding Rd., Loughton, Essex. Tel. a: ass 














DESIGN AND DRAWING 











PLASTICS MOULD DESIGN: Injection, Compres- 
sion, Transfer. Competitive charges and deliveries. 
Product design and styling. Also Jigs. Tools, Fixtures, 
etc. D. & H. Designs Ltd., 265 Finchley Rd., London, 
N.W.3. HAMpstead 6656. 722-136 















GLASS FIBRE KITS 


AUTOPLAX Glass Fibre Experimental Kits containing 
glassfibre mat, woven glass cloth, polyester resin. catalyst. 
accelerator and full instructions ‘for use. All items availe 
= separately ex-stock. Kits at 19s. 4d., 32s. Id., 

8d., £6 and £9 10s. Od., post free, Automobile 
Plastics, Co, Les. Autoplax House, 62-64 High St., 
Barnet, Hertfordshire. Barnet 9147. Telegrams: 
Autoplax-Barnet. zzz-167 

















MACHINERY, TOOLS AND PLANT 





HYDRAULIC. Frazer mono-radial pumps, new and 
secondhand, in stock. Thompson & Son (Millwall), 
Ltd., Cuba St., London, E.14. East 1844. zzz-158 





PLASTICS MACHINERY 

Hydraulic Presses of all sizes. Injection Machines. 

Extruders. Mixing Mills. Hydraulic Pumps and 

Accumulators. 
Send your requirements to the specialists. 
REED BROTHERS (ENGINEERING), LTD., 
REPLANT WORKS, 

WOOLWICH INDUSTRIAL ESTATE, S.E.18. 

Phone: Woolwich 7611. 244-12 





THOMPSON 4-COLUMN OILDRAULIC PRESS. 
With upstroke and Bradley & Turton horizontal pump. 
for sale. Pressure exerted about 7 tons. Stroke 36in. 
Between columns 94 in. x 44 in. The head is adjustable 
94 in. x 94 in. Diameter of ram 3 in. Overall height of 
Press 11 ft. Maximum daylight 6 ft. 6 in. F. J. Edwards, 
Limited, 359 Euston Rd., London, N.W.1, or 41 Water 
St., Birmingham, 4 244-18 


NEW HIGH SPEED 12 in. Electric Bandsaws for sale. 
For cutting Polythene, P.V.C., Rubber, Perspex, Cork, 
Leather, Cloth, etc., with 8 speeds. 400 /440/3 7 


supply. Milustrations and prices from makers F 
Edwards, Ltd., 359 Euston Rd., London, N.W.1. —— 
G -1 





FOR SALE 

ONE PHENOLIC RESIN PLANT by Kestner com- 
plete with stainless steel kettle, 300-gallon capacity for 
full vacuum and pressure up to 5 lb. p.s.i. Steam jacket for 

b. p.s.i. Including Weigh Tank, Pumps, Aluminium 
and Mild Steel Storage Tanks, Instrument Panel and 
Platform, etc. 

ONE 100 FT. HORIZONTAL IMPREGNATING 
MACHINE for 50 in. wide paper by L. A. Mitchell, 
Limited. 

ONE 10 FT. HORIZONTAL IMPREGNATING 
MACHINE for 50 in. wide paper by L. A. Mitchell, 
Limited. 

Both speed 0-120 ft. per minute, maximum steam 
pressure 200 p.s.i. Heating Re-circulating air heated by 
steam batteries plus radiator pipes. Complete with tem- 
perature recording and controlling equipment. 

ONE SET OF 8 COMBINED HEATING AND 
COOLING PLATENS by Metropolitan-Vickers Elec- 
trical Co., Limited, 400 volt 3-phase, high temperature 
400° C. (752° F.), complete with contactors, etc. 


ASHDOWNS LTD., 
ECCLESTON WORKS, ST. HELENS, 
LANCS. 


Phone, St. Helens 3206. 214-21 





DANIELS No. 3 Preforming (Pelleting) Machine. 
Bradley & Turton No. 3 Preforming (Pelleting) Machine. 
Manestey No. 2 Preforming (Pelleting) Machine. Box 
P4310, care of “* Plastics.” 244-37 


NEW VACUUM FORMING MACHINE (Latymer 
manual model) used only for samples for, sale. Price 
£350. Apply Box P432, care of “ Plastics.” 44-34 





Two only. 15-ton Vertical Injection Presses with push 
backs, less valves and guards. 
- One only. 15-ton Thompson Upstroking Compression 
Press with gas plattens, less valves and guards. £65. 
One only. 10-ton Bradley & Turton Upstroking Com- 
pression Press with gas plattens, less valves and guards. 
£40. 


Two only. Gas Pre-heaters. £7 10s. Od. each. 
One only. 4,000-ton Hydraulic Press by John Shaw. 


: Box P4226, care of “ Plastics.” 244-30 





ONE REED-PRENTICE 6 oz. Model 10A4 Moulding 
Machine in good condition. For details write to Box 
P4411, care of “* Plastics.” 245-1027 





MACHINERY, TOOLS AND PLANT 
WANTED 








INSURANCE 


BOOTHS Motor Insurance Specialists. 

Booths for Private and Business Cars. 

Booths No Claim Bonus 33% to 50%. 

Booths (Insurance), Ltd., (P), 6 Booth Street, Man- 
cnester, 2 722-163 



















INJECTION MOULDING MACHINES required. 
Condition or size not important. Send details Box P4210, 
care of “ Plastics.” 247-1027 


REED PRENTICE 10D, or equivalent, Moulding 
Machine required urgently. Full details to Box P434, 
care of “‘ Plastics.” 244-1056 


RATES.—6d. per word (minimum 12 words 6/-). Each 
name and address must be paid for. Semi-displayed setting 2 gns. per single column inch. 
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Machinery, Tools and Plant Wanted (contd.) 


INJECTION MOULDING MACHINE required, 
14 oz. to 4 oz. Send details to Box P441, care of 
** Plastics.” 344-x3655 


INJECTION MOULDING MACHINES required. 
1 to 40z. Full details to Box P442, care of “ Mb geo 
x 


INJECTION MOULDING MACHINES required; 
Edgwick 14 oz. Model H.Y. 4 oz. Peco, Windsor, Lester 
or Reed-Prentice. Box P4219, care of “ Plastics. "244-35 


WANTED secondhand Rubber Extruder, between 
4} and 6 in., fitted with roller feed, 3-speed gearbox or 
variable speeds, complete with drive and electrical equip- 
ment suitable for 400 volt 3 phase 50 cycle supply. Box 
P4410, care of ** Plastics.” 244-31 





MISCELLANEOUS 





FOR RIVETS, Standard, Semi-Tubular and Special | 
Rivets, Spindles, Axles and Special Pins to your require- 
ments. All orders promptly executed by S.B.W. (Cold- 
heading) Limited. Sole Selling Agents: B.M.B. (Sales) 
Limited, High St., Crawley, Sussex. 244-1054 





MOULDS 








YOUR DESIGN 
OUR DESIGN 
MOULDS TO YOUR SATISFACTION 
AND OURS. 
PRECONOMY CO. LTD., TOOLMAKERS. 
Eastfield side, Sutton-in-Ashfield, Notts. 








MOULDS WANTED 


MOULDS WANTED. Send details of your surplus or 
redundant Injection and Compression Moulds. Box 
P445, care of “* Plastics.” 249-1026 


COMPRESSION MOULD-MAKING CAPACITY 
REQUIRED. Firms able to quote keen and realistic 
prices for long term tooling programme write Box P4412, 
care of *‘ Plastics.” 244-29 





PRODUCTION CAPACITY AVAILABLE 


REPETITION in Ebonite, Erinoid, etc. Capstan lathe 
work. Temple St., Rugby. Phone 4059. 247-5388 


INJECTION MOULDINGS by I.0.G. Industries, 
Ltd., 41 Marshgate Lane, Stratford, E.15. Maryland 
2804. 244-5276 


SHORT RUNS A SPECIALITY, LONG RUNS A 
PLEASURE. Low mould cost and overheads. — 
capacity and technical knowledge at your serv: 
Westminster Plastics, Temple Works, 41 Old Church 





Rd., Chingford E.4. Silverthorn 7927. 247-5387 
NYLON, POLYSTYRENE AND ACETATE 
INJECTION MOULDINGS up to 2 oz. Reliable 


service. Latest-type machines. Keen co-operation on 
new lines. Adamson Plastics, Ltd., 39 Hedley 
St., Maidstone. 244-5468 





VISIJAR LABORATORIES, LTD. 
THE LEADING CRAFTSMEN IN 
“ PERSPEX.” 


PROTOTYPE AND REPETITION. 
OFFICIAL I.C.I. STOCKISTS “ PERSPEX.” 
SHEET, TUBE, ROD. : 
STOCKISTS AND FABRICATORS OF “ FORMICA.” 
149 LONDON ROAD, CROYDON, SURREY. 
Phone, Croydon 8228 (two lines) zzz-133 








VACUUM FORMED PLASTICS. Facilities for 
design development, fabricating and printing. B. T. 
Bennett & Co 9 Alexandra Avenue, Harrow, Middx. 
Field End 6755. 248-5475 


32-64 OZ. INJECTION MOULDING CAPACITY 
available. Corran Works Ltd., Larne Harbour, N 


. Ire- 





land. Phone Larne 2234/5/6. 


244-1025 
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Production Capacity Available (contd.) 


FOR MACHINE ENGRAVED LABELS in Plastic 
don’t forget Precision Units Ltd., Seacrest Works. 
Parkstone (1664), Dorset. Quick deliveries. Keen pee. 





PLASTIC MOULDS 
Immediate design capacity available for 
all types of plastic moulds. 
UNIVERSAL TOOLS LTD., 
TRAMWAY PATH, MITCHAM, 
SURREY. 


Phone, MITcham 6111. 
244-1030 





SILICONE RUBBER MOULDING. Capacity avail- 
able for prototype and repetition work. ESCO (Rubber) 
Ltd., 2 Stothard Place, Bishopsgate, London, E.C. <—_ 

zzz- 





PLASTICS (MANCHESTER), LTD., 
BRITAIN’S LEADING STOCKISTS AND 
DISTRIBUTORS. 


SPECIALISTS IN 
FABRICATION, INJECTION MOULDING AND 
ENGRAVING. 
11 WHITWORTH STREET, 
MANCHESTER, 1. 


Central 7081-2 and Central 1000. 241-308 





JIGBORING CAPACITY AVAILABLE on Hauser 
B.4. Prompt attention given to all inquiries. Blackfriars 
Precision Ltd., 154/6 Blackfriars Rd., S.E.1. Phone 
Waterloo 3131 or Byfleet 3252. 244-22 


CAPACITY AVAILABLE on 16.x 28 Hydrotel. 
Depth control and 360°. Very experienced operator used 
to close tolerance work. Inquiries to Stewart Plastics 
Ltd., Purley Way, Croydon, Surrey. Tel.: van 8-4 


WEST OF ENGLAND FIRM with a battery of 14 
injection moulding machines capacity to 4 ozs., have 
immediate capacity available at low hourly rates. Box 
P4414, care of “* Plastics.” 244-39 


2-32 OZ. INJECTION MOULDING CAPACITY 
AVAILABLE. Write to Spa Plastics (Division of Spa 
Brushes Limited), Chesham, Bucks. Phone: Chesham 
81200. zzz-168 


\ <DIUM CAPACITY AVAILABLE. Tool and 
Mcuid making. Parker Plastics Moulds, Walthamstow, 
London. Larkswood 2806 244-33 





PRODUCTION CAPACITY WANTED 





REPUTABLE COMPANY has permanent need for 
additional injection moulding to meet public demand. 
Inquiries invited from moulders who have spare capacity. 
Write Box P443, care of “* Plastics.” 45-1025 


IN ORDER TO CONSOLIDATE their United King- 
dom connections, well-known continental thermo 
plastics Manufacturers require LONG TERM 
EXTRUDING CAPACITY with blending and gran- 
ulating equipment for regular production plastic material. 
Box P4413, care of * Plastics.” 244-38 





RAW MATERIAL 








ALWAYS LARGE STOCKS OF 
CASEIN 

RODS, TUBES AND SHEETS. 
PERSPEX 


SHEETS UP TO 1 IN. THICK. 
CELLULOSE ACETATE 
CATALIN RODS. 

S.R. (PLASTICS), LTD., 

93 ALDERSGATE STREET, E.C.1. 


Phone, Monarch 4686. 245-5323 





POLYTHENE. Regular supplies of Black Grade 7, 
2% Carbon, 2/- per lb. Bright colours 2/6 per Ib. 
Kingston Plastics, Union Street, Kingston. Kingston 

5. 245-1058 


CUEX LTD., can offer all at prices well below 
current list :— 

Polystyrene. 

Cellulose acetate. 

Polyethylene. 


Polyvinyl! butyral. 

Perspex and Diakon. 

Send now for details. 

Cuex Ltd., 270 Corporation St., Birmingham. 
Central 5447. 244-8 


VIRGIN POLYSTYRENE FOR DISPOSAL: virgin 
stocks of general purpose and high impact polystyrene 
moulding powders for disposal approximately 600-700 Ib. 
per colour. Nine shades medium to light, in original 
sealed bags. Box P4415, care of * Plastics.” 244-3 





PLASTICS 


Raw Material (contd.) 





FOR SALE 


Stocks of good quality paper and fabric Laminated sheet 
for sale at specially reduced prices to clear. 


ASHDOWNS LTD., 
ECCLESTON WORKS, 
ST. HELENS, LANCS. 
Phone: St. Helens 3206. 244-20 





AVAILABLE for prompt delivery the following:— 

(1) About 20 tons of “ Saran” Reground in various 
colours sorted. 

(2) About 1,600 Ib. p.v.c. “‘ Cobex,” “‘ Darvic” and 
“ Astrolan ” Sheets and half sheets, new, in various bright 
colours, to clear. Replies should be sent through Box 
P435, care of “* Plastics.” 244-27 





TOOL STEELS 
Various types for sale comprising of Plasmold, Diehard, 
Larport, Novac, and Gl. All in varying Jengths and 
sections including rounds. 

ASHDOWNS LTD., 

ECCLESTON WORKS, 

ST. HELENS, LANCS. 
PHONE: ST. HELENS 3206 244-32 





FOR DISPOSAL: 2 tons Virgin Khaki and 3 tons 
Virgin Maroon Polystyrene Pellets. Apply Box P2613. 
care of “‘ Plastics.” 244-11 





PLASTICS (MANCHESTER), LIMITED, 
BRITAIN’S LEADING STOCKISTS 


OF 
PERSPEX SHEET, ROD, TUBE. 
11 WHITWORTH STREET, 
MANCHESTER, 1. 
Central 7081-2 and 1000. 








RAW MATERIAL WANTED 


HERBERT CONNOR LTD., Buyers of all Scrap. Top 
prices paid on any terms for Polythene, Polystyrene, 
Diakon, Perspex, P.V.C., Acetate, Nylon in lump, scrap 
articles, ground and re-ground forms and film offcuts. 
Please send samples and details to: 120 Beaufort Park, 
London, N.W.11 244-1 


WANTED, Polythene scrap. Write to Box P221, 
care of “ Plastics.” zzz-132 


SPOT CASH BUYERS of all thermoplastic injection 
scrap and redundant virgin lots. Regular collections. 
WG Plastics, 14 Cambridge Park Mews, Twickenham, 
Middlesex. Popesgrove 1800. 246-5352 


POLYETHYLENE MOULDING POWDERS, lay-flat 
tubing and scrap of all kinds wanted against prompt cash 
payment. Box P398, care of ‘‘ Plastics.” zzz-147 


POLYTHENE SCRAP: top prices paid on any terms 
for any form of polythene scrap, i.e. extrusion lumps, 
scrap articles, film offcuts, ground and re-ground forms. 
Please send details and samples to: Herbert Connor Ltd., 
120 Beaufort Park, London, N.W.11 244-2 


BROCKWELL PLASTICS LTD., 50 Hollingbourne 
Rd., S.E.24, will purchase redundant polyethylene scrap 
of ail kinds. We collect and pay cash on collection. Box 
P399, care of ‘* Plastics.” zzz-148 


THERMOPLASTIC SCRAP. We always buy large 
and small quantities and pay prompt Cash. Send offers to 
J. W. Nash & Co. Ltd., 27 Beethoven St., W.10. Lad- 
broke 4655/6/7. 244-9 

WE REQUIRE large regular supplies of Nylon Scrap, 
Shavings, Lumps and Rejects. Box P332, care of 
** Plastics.” 244-10 


ALL GRADES of nylon scrap required. Box pene 
care of “* Plastics.” 244-7 


P.V.C. SCRAP—regular buyers. MichaelS. Stevens Ltd., 
Keswick Rd., Putney, S.W.15. Vandyke 3345. 244-6 


WANTED all types of Polythene Scrap. Send details 
and samples to: Tyruplex, Ltd., 111 High St., N.W.10. 
Elgar 2684. 244-28 





REFRIGERATION & AIR CONDITIONING 
PLANT 


FRIGIDAIRE LOW TEMPERATURE’ REFRI- 
GERATORS. Reconditioned, fitted with new sealed unit, 
five year guarantee, 49 in. wide x 28 in. deep x 34 in 
high, for deep freezing. fen of ice-cream, Fehon 
food i, etc. Price £85 each. Domestic refrigerators; 
service cabinets and cold rooms also available. A.R.C., 
134 Great Portland St., London, W.1. MUSeum, 4480, 
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REPRESENTATION 





BELGIAN COMPANY in Brussels specializing in tie 
sale of relief letters all over Belgium, wishes to obta n 
representation in Belgium for British manufacturers. 
Interested companies please reply to Box P446, care of 
** Plastics.” 244-15 





SITUATIONS VACANT 


FOREMAN MOULDER required. Small shop near 
London. Essential fully experienced. Write Box P4211, 
care of “‘ Plastics.” 244-1028 





TOOLMAKER required. Experience moulds essential. 
Permanent and high rate. Seaforth, 60 Oakhurst Rd., 
Southend, Essex. 248-1053 





CHEMISTS 


Chemists with H.N.C. or similar qualification and 
without National Service liability are needed for investi- 
gation of synthetic resin insulation and its application to 
electrical equipment. 


Graduate chemists are required for applied research 
on cast resins for use in electrical and electronic equip- 
ment. A young: man who has completed his National 
Service and is interested in new polymers and methods 
< — them would have considerable scope to develop 

is ideas. 


Applications, quoting reference B.10, should be 
addressed to:— 


PERSONNEL MANAGER, 
METROPOLITAN-VICKERS ELECTRICAL Co., Ltp. 


TRAFFORD PARK, MANCHESTER, 17 
244-1053 





TOOLROOM DRAUGHTSMAN, experienced in 
design of plastics moulds, preferably with artistic leanings, 
required in South Bedfordshire. Full particulars and 
salary required to: Box P449, care of “ "ae 

4-x3771 


PLASTIC INJECTION MOULDING FITTER OR 
MOULDER required for London Factory now entering 
the Plastics and Bakelite Industries. Apply Box No. 
M4159, Haddon’s, Salisbury Sq., E.C.4. 244-4 


SMALL but rapidly progressing London firm require 
qualified chemist to take complete charge of laboratories. 
General knowledge of all types of resins essential, and 


knowledge of textiles preferable. Salary according to age 


and experience. Box P444, care of “‘ Plastics.” 244-16 


BRITISH RESIN PRODUCTS LIMITED require an 
Export Sales Acsintent for their London Office to deal 
with technical and c 1 corresp« reports 
and interviews covering a wide range of surface coating 
and industrial binder resins. Age 25/30 years. Technical 
training in these or allied products is essential and sales 
office experience desirable. Salary according to qualifica- 
tions. Apply in + ies to Devonshire House, Mayfair 
Place, London, W.1 244-23 


SALES CLERK required by Machinists, Moulders and 
Fabricators of Laminated and Thermoplastics materials. 
Applicants must have thorough knowledge of Trade and 
materials, be a good correspondent and negotiator and 
have the general business ability to back the work of 
Technical Representatives. Comoy Plastics & Insula- 
tions, 90 Pentonville Rd., London, N.1. 245-17 


REQUIRED TECHNICAL FOREMAN for new 
P.V.C. sheet welding department. Good pay, good 
prospects. Apply J. Allen Rubber Co., Ltd., Whitecroft, 
Nr. Lydney, Glos. 245-1023 


DRAUGHTSMAN required, experienced in plastic 
mould design. Gooc opportunities for advancement. 
Write, Seaforth, Watchett Works, Oakhurst Rd., 
Southend-on-Sea. Essex. 246-1024 


CHILTERN HUNT LIMITED require a Production 
Manager for their Packaging Materials Factory, Hemel 
Hempstead. Applicants should be between 25/40 years of 
age, with good knowledge of Engineering or the necessary 
qualifications to eventually take full technical respon- 
sibility for the extrusion, injection moulding and con- 
verting side of the Company’s Plastics and Flexible 
Packaging interests. The starting salary will be £1,000/ 
£1,100 per annum or based on applicant’s experience and 
ability. Applications, which should state age and include 
full details of qualifications and experience, should be 
addressed to: The Secretary, Chiltern Hunt Limited, 
Hemel Hempstead, Hertfordshire. 244-5 











WANTED. First-class Fibreglass Technician required 
for development work in connection with Lotus Elite 
Coupe manufacture. Must have good experience and 
sound technical background. Apply Lotus Engineering 
Co., 7 Tottenham Lane, N.8. Fitzroy 1777. 244-26 





TIME RECORDERS] 


FACTORY TIME RECORDERS. Service rental. 
Phone, Hop 2239. Time Recorder Supply ant _ 
tenance Co., Ltd., 157-159 Borough High St. or ae i502 
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Craftsmen in all Thermoplastic Sheeting 
for over 30 Years 


CELLGRAVE 


COMPANY LIMITED 


ALPHA House -CHOUMERT ROAD- ‘LONDON- 
NEW CROSS: feet 8 Sd BO 











CELLULOSE ACETATE > 
PLASTICS 


By Vivian Stannett 


p.COLDW 


*& BL LTb. 


This is the first book to be devoted 
entirely to cellulose acetate plastics 
and has been written in such a way 
as to appeal to the general reader, 
the businessman and the techni- 
cian. A chapter on packaging and 


** An excellent contribution to the 

plastics literature.” 

CHEMICAL AND ENGINEERING NEWS Go 

Demy 8vo. Illustrated 

30s. net. from Booksellers, or | J IGS. 


by post from the Publishers 
(postage Is. 4d.). 





container applications is included 


TEMPLE PRESS LIMITED 
BOWLING GREEN LANE + LONDON E C I 





DIESINKERS, 
MOULDS, 


89-91, ROCKINGHAM LANE, 
SHEFFIELD, 1. 


TELEPHONE: SHEFFIELD 24047. 











Talk to SPA for 
Injection Moulding 20z. to 320z. 


Modern Plant. 
24 Hour Production. 


Capacity for high quality Injection Mouldings 
in Nylon, Polythene, Cellulose Acetate, Poly- 


styrene and Diakon. 
@ Utilise our long experience. 


SPA PLASTICS (Division of Spa Brushes Ltd.) 
Chesham, Buckinghamshire. 
Telephone : Chesham 81200 (4 lines) 


PLASTICS 


A Section of 
Spa Plastics 
Moulding Shop 











PULVERISING 
for FINE GRINDING 


JANUARY, 1958 


MILLS 


e Four sizes available 

e@ Finest powder one 
throughput 

@ Test mill available 


Further details 
sent on 
request 


NOW MANUFACTURED AND SOLD BY 
FOLLSAIN - WYCLIFFE FOUNDRIES LTD. 
Lutterworth, Nr. Rugby. Tel. Lutterworth 10, 60 & 125 
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Golly -its good! 

This display is screen printed and 

vacuum formed by the K. R. Webb Co. 


of Painswick, Glos., using 
ERINOID POLYSTYRENE.SHEETS 
which are readily available 

in a wide range of colours, 
thicknesses and Sizes 

with Matt/Matt or 

Matt/Pol finish. 


Polystyrene 
Copolymer Sheets 


ERINOID LIMITED e STROUD e GLOUCESTERSHIRE 











